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Trials carried out last year of the system of in- 
duced draught which is installed on the steamship 
“Inchkeith ” have shown that in this vessel the coal 
consumption, per indicated horse power, per hour, 
has been reduced to 0.99 pound. Briefly described, 
the installation is as follows: The furnace gas on 
leaving the smoke-box passes through air superheaters 
immediately over the tube sheet, and then to exhaust- 
ing fans which discharge directly into the smokestack. 
The superheaters are heated by the gases on their 
way to the smokestack. With this method of draught, 
it is possible to use the open stokehold; and in the 
present instance the stokehold temperature during 
the trial was 74 degrees. The average temperature 
of the air on entering the furnace was 284 degrees, 
and the temperature of the waste gases at the smoke- 
box and at the fan was, respectively, 650 degrees and 
380 degrees. With a boiler pressure of 260 pounds 
to the square inch, the water evaporated per pound 
of coal from and at 212 degrees Fah. was 12.94 
pounds. The ‘Inchkeith” is a vessel of 5,700 tons 
dead weight, and her engines develop ordinarily, when 
using Pocahontas coal, about 1,300 indicated horse 
power. 

a 
THE TWENTIETH CENTURY SAILING VESSEL. 

It was thought that the day of the sailing vessel 
was past, the development of the tramp steamer to 
its present economy of fuel and large cargo capacity 
having apparently rendered successful competition by 
the sailing vessel impossible. During the past few 
years, however, two types of ships have been built 
in increasing numbers which bid fair to equal, if not 
exceed, the tramp steamer in cheapness of cost and 
operation, and at the dawn of the new century there 
are two vessels, one in each class, which are about 
to be constructed, that are more distinctive than 
any that preceded them. One, the contract for which 
has just been signed, is a huge, square-rigged sailing 
ship, having five masts, and a tonnage of 8,500, 
which is over 2,000 larger than that of any previous 
sailing vessel. The determination of the Germans 
to build a vessel of this size may be taken as evi- 
dence that the rreceding ‘‘ monster” sailing vessels 
owned by German firms have proved to be paying 
investments. The other type to which we refer is 
the multi-masted sailing schooner. The success of 
the six-masted schooner “George W. Wells,” which 
is capable of carrying 5,000 tons of coai, has led the 
builder to predict that she will be followed by a 
seven-masted wooden schooner, with a carrying ca- 
pacity of not less than 6,000 tons of coal. Such a 
vessel would be well on to 400 feet in length over 
all, and in her the cost of carrying a ton of coal 
would be brought even lower than in her predecessors. 
It is more than likely that as the century advances 
we shall see square-rigged and foreand-aft vessels 
designed for the carrying of cargoes in bulk which 
will rival in size all but the largest of the steamships 
of the century which has just closed. 

—_——__—__o++ eo ——_____——_———_ 
PUPIN’S LONG DISTANCE TELEPHONY 

In view of the great interest which has been arouse] 
in Dr. Pupin’s system of long-distance telephony by 
the announcement of the sale of his patents to the 
American Telephone and Telegraph Company, for the 
sum of about $500,000, we republish in the current 
issue of the SUPPLEMENT the illustrated article, descrip- 
tive of his system, which appeared in the ScIENTIFIC 
AMERICAN of June 2, 1900. The article referred to 
describes the line of investigation followed by Dr. 
Pupin, which consisted, first, in formulating a math- 
ematical theory of the propagation of eiectrical waves 
in long wire conductors, and, second, in the con- 
struction of an experimental cable that should verify 
the theory and open the way for the construction of 
a cable suitable to commercial use. 

The history of this investigation, which has in- 
volved five years of painstaking experiment, would 
make interesting reading. It is the weakening of the 
electrical current in an ordinary wire conductor that 
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limits the distanes over which such a wire can trans- 
mit a message. The loss of energy is due to the 
imperfect conductivity of the wire, and it is regulated 
by the inductaice and capacity of the circuit. If 
a conductor has a high inductance, a given quantity 
of energy will be transmitted with less loss than over 
a conductor with a smaller amount of inductance—a 
fact that was well known to the English mathematical 
physicist Oliver Heaviside. It was known that the 
introduction into the circuit of inductance coils should 
theoretically give improved results; but, although 
such coils had been used, for want of an underlying 
mathematical theory to govern the experiments, they 
ended in failure. 

Dr. Pupin set out to develop sucu a mathematical 
theory, and its main features were shown in a series 
of experiments in the vibrations of flexible cords, the 
same elements being present in the transmission of 
wave motion along a cord as in the transmission of 
electrical waves. If one end of a cord be fastened 
to one end of a tuning-fork, the other end to some 
fixed object, and the fork vibrated a wave motion 
results, whose amplitude will decrease as the dis- 
tance from the tuning-fork (the source of vibration) 
increases, the energy being dissipate. by the frictional 
resistances in its progress as the wave advances 
along the cord. This “attenuation ” (to adopt’ the 
electrical term) is diminished .f a string of greater 
density is employed, because a larger mass requires 
a smaller velocity in order to store up a given amount 
of kinetic energy, and a smaller velocity occasions 
a smaller frictional loss. Experiments with balls of 
wx ttached to the string at certain regular, de- 
termined intervals, secured the desired result in pre- 
venting attenuation. The mathematical theory an.i 


law for the vibration of a cord under such conditions 


is exactly the same as that governing the distribution 
of the electric current over a wave conductor under 
the influence of similar forces. For kinetic or mass 
reaction, tensional reaction, and resistance reaction 
in the case o. the cord are paralleled by electroa- 
kinetic reaction, capacity reaction and ohmic re- 
sistance reaction in the case of the wave conductor. 
This being so, it is easily understood that if inductance 
coils are introduced along the wave conductor, at 
periodically occurring intervals, the efficiency of the 
transmission of electrical energy is increased. 

The next step was from theory tc an experimental 
investigation, in the course of which Dr. Pupin con- 
structed three separate experimental cables before he 
brought the results into agreement with the theory. 
The first cable was 235 miles, the second 500 miles, 
and the third and _ successful cable 250 miles in 
length. In the last cable double coils, 6 inches in diam*- 
ter by 5 inches high, with 1,160turns, but having noiron 
cores, were used, and with this apparatus it was found 
that if these inductance coils were placed at inter- 
vals of about one-sixteenth of the wave length of 17 
miles, the non-uniform conductor was like a uniform 
conductor to within two-thirds of one per cent. It 
was found, indeed, that if the coils are properly 
placed, 24% per cent of the current generated at the 
transmitting end reaches the receiving end of the 
cable; but if the coils are cut out, and the cable is 
used in the ordinary way, then only one two-hundred- 
and-fifty-thousandth part of the current sent in at the 
transmitting end reaches the receiving end. The in- 
sertion of the coils enables the cable to transmit six 
thousand times as much current. 

The work done by Dr. Pupin since the publication 
of the article above referred to consisted in an investi- 
gation of the’ question of the best form of coil 
for commercial purposes. The coils used on 
the experimental cable, although they are effective 
for an air line, and have, indeed, been used on a Bell 
telephone air line of: 700 miles, are too large for sub- 
marine or underground cables;:. and for the latter pur- 
pose Dr. Pupin has produced an inductance coil with 
an iron core which provides a larg> magnetic mass 
and enables the size of each conductor to be reduced 
to the external dimensions of about 2 inches by 2 
inches by 3 inches. For submarine cables these 
coils would be placed at intervals of an eighth of a 
mile, and for land cables at intervals of 2 miles. 
The introduction of the iron core in the inductance 
coils, by considerably reducing the bulk of the coils, 
has rendered their installation thoroughly amenable 
to the arbitrary constructional requirements for long 
distance cables, particularly in submarine work; for 
the whole device can now readily be included within 
the sheathing of the cable. We are informed by Dr. 
Pupin that the extreme distance over which the pres- 
ent system of telephony will be fully available is 3,000 
miles. 

0 


THE KRESS AIRSHIP. 
Herr Wilhelm Kress has completed his model of at 


airship, and he is now working on a large vessel. Ir. 


brief his system consists in an aeroplane operated by % 
light benzine engine. Great wings of silk or hemp, 
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are extended by means of steel ribs, resembling the 
spokes of a bicycle wheel. These would in themselves 
act as parachutes and allow the car beneath to descend 
gently. This car rests on runners like those of a sled 
which would enable it to glide on ice, snow or glass, 
and it is arranged so that it can also rest on water. 
The machine is to be raised and moved by two pro- 
pellers similar to a ship’s screws. These, while pro- 
pelling the vessel, will make the wings or sails face the 
air. With these latter, or part of them, directed up- 
ward, a power will come into action which will first 
support the weight of the boat and then raise it in the 
air as it grows stronger. The screws are to be actu- 
ated by a benzine motor of 20 horse power of great 
lightness. The first experiments with the full-sized 
airship will be made in the spring on the Lake of 
Neusiedel, on the Hungarian frontier. 


$< 


THE INTERNATIONAL CONVENTION FOR THE 
PROTECTION OF INDUSTRIAL PROPERTY. 

The Convention for the Protection of Industrial 
Property was drafted at a conference held in 1880 
at Paris, France, and it was signed in the same 
city, March 20, 1883, and the United States accepted 
it in 1887. The Convention, to which every first-class 
power in Europe, except Russia and Turkey, has now 
adhered or given notice of such intention, relates 
on the one hand to patents for inventions, industrial 
models, and designs, and on the other tc trade marks, 
trade names, and indications of origin. The Con- 
vention provided for periodical conferences for re- 
vision. The first conference was held in Rome in 
1886, and was without substantial effect,.the proposi- 
tions not receiving unanimous ratification. The next 
conference was held in Madrid in 1890, where some 
agreements relative to trade marks, to which the 
United States is not a party, were entered into. The 
next conference was that of Brussels in 1897, and 
the meeting held in December, 1900, was the adjourned 
meeting. This last session will take rank with that 
which framed the Convention, if the Act (amendatory 
of the original article) which has just been signed 
by the delegates accredited to it, is finally ratified by 
those countries whose laws, like those of the United 
States, require ratification before they take effect. 
We have already referred to the original Convention 
on several occasions, and the conference at Brussels 
has remedied several defects which were thought to 
exist. in the patent laws of many of the countries in 
the Convention. In brief, the following results were 
arrived at: First: Concerning the independence of 
the patents in the different countries, it is well known 
that the validity of patents has been endangered in 
many cases by the fact that in some countries a 
patent lapses if, for any cause, the patent lapses in an- 
other country, as, for example, for the non-payment 
of fees. This is a hardship, and compels the owner of 
the patcnt, in more than one country, to look not only 
to keeping the patent in his own country alive, but 
also those in other countries. Second: The Conven- 
tion has also extended the time of filing applications 
from six or seven months to a uniform period of one 
year, and the shorter period for four months for in- 
dustrial designs, models, and trade marks. Third: 
The conference agreed that the Convention should be 
amended so that American inventors who had taken 
out patents abroad need not work their inventions 
in those countries which are members of the Conven- 
tion for a period of three years aftez the application 
for the patent. This feature, if adopted, will enable 
our inventors to develop their business in the United 
States before working their inventions abroad, thus in 
many cases saving a considerable sum. 

As to trade marks, there was a great deal of dis- 
cussion on the amendment of Article VI., which 
requires the registration of marks good in the coun- 
try of origin in all the other countries. This met 
with such opposition that the article was left un- 
touched. The period of delay for trade marks similay 
to chat of patents was made uniform, being four 
months, instead of three and four months, as at 
present. This is of little interest to citizens of this 
country, as it refers to trade mark laws which are 
not similar to our own, and under which it is expected 
that trade marks should be registered before use in- 
stead of after, as in this country. Th2 provisions of 
the Convention against false indications of origin are 
extended te agricultural products, thus protecting our 
fruits. A new article was inserted granting the same 
protection against unfair competition to citizens of the 
Unite.: States as is granted to citizens or subjects of 
any ot'st sa the countries of the Convention. This 
inclust- within the Convention of protection to agri- 
cultutists and of the doctrine of unfair competition 
may be regarded as a distinct advance. 

The personnel of the Convention was of the highest 
character. The delegates, of whom forty-five were in 
attendance at one time, were the ministers oY the sev- 
eral members of the Union, supported by the heads of 
the offices of the different countries which are con- 
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cerned with industrial property, professors of uni- 
versities, members of legislative bodies and lawyers of 
recognized standing and authorities o1 the subjects 
discussed. The United States was represented by Mr. 
Walter Chamberlain, Assistant Commissioner of Pat- 
ents; Hon. Lawrence Townsend, United States Minister 


to Belgium; and Mr. Francis Forbes, of New York. 
—_________ ++» ____--__- 
ORBITS OF REVOLVING DOUBLE STARS. 
BY DR. EDWARD 8. HOLDEN, LATE DIRECTOR OF THE LICK OBSER- 
VATORY. 


Sir William Herschel observed toward the close of 
the last century that many stars, seen as one body to 
the unassisted eye, were double in the telescope; and 
his measures of the relative positions of the two ob- 
jects led him to the important discovery that, in many 
cases, one of the stars was revolving about the other 
in an orbit, or, to speak more accurately, that each of 
the bodies was revolving about their common center 
of gravity. It was not until the first third of our own 
century that the orbits of some of these revolving 
double stars were calculated, and the calculations 
showed that their revolutions were performed in obe- 
dience to the law of gravitation. 

Newton’s law of gravitation was thus demonstrated 
to extend to the stars; it was shown that gravitation 
was, in fact, universal. The universe was everywhere 
subject to one fundamental law. This was a great 
step forward because in Newton’s time it had not been 
proved that gravitation extended further than to the 
confines of the solar system. Saturn was then the 
outermost known planet (its distance from the sun is 
nine and a half times that of the earth). In 1781 
Herschel discovered the planet Uranus (nineteen times 
the distance of the earth), and in 1846 the planet Nep- 
tune was found (at a distance thirty times as great 
as the earth’s). Both the new planets obeyed the law 
of gravitation in their motions round the sun. It was 
indeed by minute departures of the observed positions 
or Uranus from its calculated positions that the exist- 
ence of an exterior planet—Neptune—was suspected, 
and subsequently verified. 

The distance of the stars is almost infinitely greater 
than that of the earth. The nearest of them is some 
20,000,000,000,000 miles from the sun. It was a great 


step then to have brought such distant systems under . 


Obedience to the same law that governs the fall of 
heavy bodies on the earth. 

During the present century tens of thousands of new 
double stars have been found, as telescopes have been 
improved and as observers have become more assidu- 
ous and more skillful. Of these thousands many hun- 
dreds are, in all likelihood, binary—that is, they form 
a physical system, and are not merely perspectively 
projected on the background of the sky at the same 
spot. Such perspective doubles have no special inter- 
est. They are, as it were, the results of accident. The 
physical systems are, on the other hand, of the highest 
interest. Here are two suns (for stars are suns) for- 
ever linked together by gravitation; forever revolving 
about the same center. If they are accompanied by 
planets (and who shall say that they are not?) the 
conditions of life on such planets‘are strangely dif- 
ferent from our own. Days and nights and times and 
seasons in such a system depend on complex configura- 
tions not readily to be conceived. 

Not only have revolving double stars been detected 
by the telescope, but the spectroscope has stepped in to 
aid in such discoveries. A double star in the telescope 
appears as two. separate stars, often so exceedingly 
close together as to appear single, except to the most 


searching vision under the most favorable: circum- 


stances. There is a limit of nearness below which a 
given telescope cannot separate two stars into two im- 
ages, but at which it will present them as one. A 
telescope one inch in diameter, for example, will show 
two stars as one image, unless the angular distance 
apart of the two exceeds four and a half seconds of 
arc. A telescope thirty-six inches in aperture cannot 
separate two stars close together unless their angular 
distance from each other exceeds one-tenth of a sec- 
ond of arc; and so in other cases. If we were obliged 
to depend upon the telescope alone, it is clear that 
there might be a whole universe of very close-:double 
stars that would forever remain sealed to our sight. 
The stars are so exceedingly distant that the distance 
between the two components of a binary, while large 
if expressed in miles, is yet very small when expressed 
in its angular dimensions as viewed from the earth. 
When a single star is looked at through the spectro- 
scope its light is spread out into a narrow brilliant 
band of prismatic colors—the spectrum—crossed by a 
number of narrow dark, or, it may be, bright, lines— 
the Fraunhofer lines, so called. When a close double 
star is viewed, only one spectrum band of prismatic 
color is seen, but that band is crossed by two sets of 
dark lines. One set of dark lines belongs to each star. 
If the stars are revolving about each other we kniv 
that their distance apart, as seen from the earth, wilii 
change; but the unaided telescope can show nothing 
of this motion. In the spectroscope, however, it is 
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shown by the distance apart of the pairs of lines in 
the spectrum. A certain Kne in the spectram comes 
from the presence of hydrogen, let us say, in the at- 
mosphere of one of the stars. It is always accompa- 
nied by a comparison line due, in its turn, to hydrogen 
in the other star. If the distance apart of the two 
stars changes, the distance apart of the two hydrogen 
lines will change. The changes in the distance of the 
lines can be measured in millimeters; and from them 
‘he motion of the two stars can be calculated in miles. 

By methods like those which have been here sum- 
marily described, and by other methods based on the 
measurement of the light of a star around which a 
dark body is moving, so as to periodically obscure and 
occult some of its light, our present knowledge of the 
universe of revolving double stars has been amassed. 
It is far from complete, but it is now possible to form 
some kind of a general view and to enumerate the dif- 
ferent species. The minute study of particular stars 
will be one of the researches of the coming century. 

One class of revolving stars is typified by the variia- 
ble star Algol, whose brightness varies periodically in 
such a way as to make it certain that the variations 
in brilliancy are caused by the revolution of a “dark 
star’ about the bright Algol. -Algol is commonly a 
star of the second magnitude. After remaining of 
this brilliancy for ab ut two and a half days it falls 
to fourth magnitude (that is, it loses seventy per cent 
of its pristine light) in a short time-about four and 
a half hours. It remains of the fourth magnitude for 
about twenty minutes, and in about three and a half 
hours it regains all its light and remains at this bril- 
liancy for two and a half days, and so on. These 
changes have been observed since 1667. They are 
caused by the revolution of a dark satellite of large di- 
mensions about the principal star. The bright star is 
about a million miles in diameter, and the dark sat- 
ellite about eight hundred thousand. Their distance 
apart is about three million miles. Each of these stars 
is, then, about the size of our own sun, but the mass 
of both of them combined is only two-thirds of the 
sun’s mass. Their density is thus much less than that 
of water. They resemble spherical clouds, one bril- 
liant, the other dark. Other systems of the sort have 
lately been discovered by spectroscopic means. One of 
them, Mu Scorpii, has a period of thirty-five hours 
only. Mizar, one of the stars of the Great Bear, has a 
period of fifty-two days. Others have periods of a year 
or more. 

Binary stars discovered by means of visual observ.- 
tions with the telescope all revolve in much longer pe- 
riods. To be seen at all, it is necessary that the prin- 
cipal stars should both be bright, and that they should 
be separated by large distances. Gamma Virginis, for 
instance, has a period of one hundred and ninety-four 
years, and its components are situated at a distance of 
four seconds. Other systems of shorter period are 
known, but until very recently the binary star of the 
shortest known period (excluding stars of the Algol 
class) was Kappa Pegasi, whose periodic time is over 
eleven years. 

Prof. Hussey, at the Lick Observatory, has recently 
printed the results of his calculations on Delta Equu- 
lei, and his conclusions are that the components of 
tnis star revolve in the remarkably short period of five 
and seven-tenths years. Otto Struve, among others. 
long ago, suspected the short period of this star, but 
the results of Prof. Hussey, although given out with 
cautious reserve, seem to bear out the conclusion which 
is of especial interest, as it bridges the interval be- 
tween stars of the Algol class with periods of a year 
or less, and telescopic binaries with periods of a dozen 
years up to several hundred years. It appears to show 
that revolving double stars exist having periods of all 
lengths from a day or so up to several centuries. A 
priori this was to be expected. At the same time the 
actual discovery of a telescopic binary of very short 
period is a matter of uncommon interest. 

——___—__+ 0 +e ____—_-—— 
A PRIZE FOR BEER-COOLING MIXTURES, 

A first prize of $375 and a second prize of $125 are 
offered by the German Brewers’ Association for the 
best cooling mixtures for beer. The conditions speci- 
fied are that the mixture shall not contain anything 
that may be injurious to health, and it must not cost 
more than twelve cents for a cooling capacity equal 
to that of 100 pounds of ice. It must also be capable 
of maintaining the beer, when treated, at a tempera- 
ture of 45 deg. to 47 deg. F. The formula must be sent 
to the president of the association, Herr Henrich, 
Neue Zei, No. 68, Frankfort-on-the-Main, Germany. 

a—_—_t- - 

WHILE plowing in a field upon a farm near Leighton 
Buzzard (England), an old earthen vessel was turned 
up ina furrow. Upon examination, the vase yas found 
to contain sixty-three ancient British gold coins, each 
measpiring about 1% inches in diameter. It was in this 
same district, a few years ago, that a rich haul of 
one thousand two hundred gold pieces of the period of 
ising Cymbeline, B. C.55, was discovered. 


© 1901 SCIENTIFIC AMERICAN, INC. 


5! 


SCIENCE NOTES. 

The late Prof. Marsh, of Yale, beque.ithed his house 
and grounds for a botanical garden. They are to be 
made the home of the newly created School of Fores- 
try. 

Prof. E. W. Scripture, head of psychological labora- 
tory of Yale University, has been awarded a gold medal 


.at the Paris Exposition for his lantern for testing color 


vision. 

Prof. C. H. Eigenmann has discovered a new type of 
cave salamander, an active creature about four inche: 
long, with protruding eyes and a tail longer than its 
body, speckled brown and yellow, and the peculiar for- 
mation of its feet enables it to climb vertical walls of 
glass and even move like a fly across the ceiling. 


M. Camille Flammarion, the French astronomer, 
does not place the slightest credence in the idea that 
the inhabitants of Mars are trying to signal to our 
earth. He considers that the lights observed in the 
Icarium Mare were, in his opinion, simply the reflec- 
tion of the rays of the setting sun on the clouds over 
that sea. 


Chippendale’s workshop adjoins No. 60 St. Martin's 
Lane, Charing Cross, London. It extended a <on- 
siderable way to the rear, and was approached through 
a long entry. His rival, Cobb, in the making of artis- 
tic furniture, had workshops not far away, at the 
corner of St. Martin’s Lane, at what is now known as 
Garrick Street. 

The London Lancet calls attention to the fact that 
canned tomatoes are now being extensively colored, in 
order to make them look attractive and as if made 
from ripe fruit. Among the colors so employed are 
coal-tar colors and cochineal. The subject of artificial 
coloring and preservation of food is now receiving 
great attention in England. 


A penny lunch room was recently opened in Chi- 
cago. The average amount received for each check 
was 3% cents. Every article on the bill of fare is one 
cent, and for three cents a man gets a good, whole- 
some breakfast. The projectors intend to operate 
twenty rooms, and expect to feed from 25,000 to 30,000 
persons a day. The experimental lunch room has 
proved to be a great success. 


A national Physical Science Laboratory, in connec- 
tion with Kew Observatory, is to be established at 
Bushey House, Bushey Park, which has been placed 
at the disposal of the Royal Society for this purpose 
by Queen Victoria. In view of the controversy be- 
tween the observers at Kew and the London United 
Tramways Company, it is also rumored that the ob- 
servatory will possibly be removed from its present 
location to Hampton Court. 


The scarcity of agricultural labor in Yorkshire, Eng- 
land, has resulted in the widespread introduction of 
mechanical appliances in order to cope with the work. 
One of the most novel is a mechanical milking device, 
but which, however, has not been employed with very 
great success. The results of mechanical milking are 
far below those obtained by hand, which is principally 
due to the fact that no two udders are alike, and also 
because the animals object to the tubes. 


The fourth Cloaca Maxima has been discovered in 
the Forum. Signor Boni has been very successful in 
exploring the great sewers of ancient Rome and in 
preventing the flooding of the Forum whenever the 
Tiber rises, and also has been enabled to explore the 
Cloaca Maxima itself. This led to the discovery of 
three other cloace maxime, each older and larger than 
the one hitherto known. They have been found to 
contain many fragments of Etruscan vases and other 
interesting relics. It is possible that the recent over- 
flow of the Tiber may result in more discoveries of 
value to the archeological world. 


Further valuable discoveries of antiquities have 
been made in the course of the excavations in the 
Forum between the Temples of Vesta and Castor, 
the most important of which is the unearthing of the 
fountain of Juturna and a shrine. The altar of the 
latter has a bas-relief depicting the final meeting of 
Juturna with her brother Turnus, before the latter 
met his death in single combat with Eneas. In close 
proximity to the shrine a suite of rooms lavishly 
decorated with mosaics was also discovered. Investi- 
gations point to the fact that this was probably the 
Statio Aquarum, the headquarters of the administra- 
tion for the water supply of Rome. In the outskirts of 
Pompeii a magnificent bronze statue about four feet 
in height has also been unearthed. Signor Orsi, of 
the Archeological Museum, has examined the relic, 
which represents a nude male of Greek workman- 
ship, and has concluded that it dates from the fifth 
century before Christ. He also considers it to be 
the most valuable discovery made since the excavation 
of the famous bronze Faun in 1870. The figure is 
in perfect condition, save for one arm, which, how- 
ever, was found close by. The statue is estimated 
to be worth $100,000. 


Ba 
A WONDERFUL PIECE OF CLOCKWORK. 

At the upper part of the Mareorama building, at 
the Exposition, there was exhibited a wonderful piece 
of clockwork in the form of a small house constructed 
of copper and bronze. lt was the work of I. M. Gold- 
fadoff, « Russian clockmaker. The facade, which was 
5 feet in length and 3 feet 6 inches in height, repre- 
sented a Russian railway station, with its telegraph 
office, station agent’s office, ticket office, and even a 
buffet. Opposite the station there was a garden, with 
fountains, trees and flowers, and, surrounding the 
garden, a railway, with gates, semaphores, lubricator’s 
box, water tank, etc. 

In the cupola that surmounted the station was 
housed the clockwork mechanism. This, in the first 
place, controlled several dials that indicated the time 
at various points of the globe, 
the season, the month, the day, 
and the phases of the moon, 
and, in the second, a system of 
pulleys and wheels that gave 
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When an axle-spindle is placed within a bearing box, 
the lock-nut remains on the spindle, so that the nut 
will not be lost; and, therefore, the end of each bear- 
ing-box section is enlarged. The inner end of the up- 
per bearing-box section is open; while the inner end of 


life to the station once a day, 
When noon sounded, a lever was 
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on the fertile tract which lies near Charleston, S. C. 
Some Connecticut capitalists have negotiated for the 
purchase of 4,000 acres of land near Charleston, where 
300,000 pounds of tea could be raised annually for the 
American market. The cultivation of this product in 
the South is expected to yield rich returns. We pub- 
lished an article upon the subject of the Pinehurst 
industry in the ScrENTIFIC AMERICAN, August 19, 1899. 


—— +9 


Injury by the X-Rays. 

The question as to whether the application of the 
X-rays to the human body causes any pain to the pa- 
tient undergoing the treatment has aroused widespread 
discussion, but according to a recent case that hap- 
pened in England, it is evident severe suffering is 
occasionally inflicted by their application. A lady 68 
years of age, while cycling, met 
with an accident, which was sup- 
posed to have fractured her 
thigh. Shortly afterward an 
eruption broke out in her stom- 
ach, and to diagnose the case the 


set in operation and the teleg- 
raphers, who were bustling 
around their office, received the 
announcement of the arrival of 
a train. A guard rang a bell, 
a whistle was heard, and the 
train entered the station. It 
stopped at the tank to take on 
water, while the red disk of 
the semaphore gave place to a 
green one in order to protect 
it. The station agent came out 
ot his office, on the ‘platform, 
the lubricator examined the 
axles of the car wheels, and the 
passengers, who had come out 
of the waiting room, passed in 
front of the ticket office. The 
guard rang the bell three times, and the train, an- 
nounced at the following station by the telegraphers, 
got ready to start again. The conductor of the train 
whistled, the locomotive résponded, and the train left 
the station. There were passengers in the cars who 
seemed to be making their farewells from behind the 
curtains. After the lubricator had re-entered his box 
the gates closed and a gendarme upon the platform 
made a military salute to a portrait of the Czar, which 
was unmasked by a dial; while, at the same time, an 
invisible orchestra played the Russian national 
hymn. Finally, the station agent re-entered his office. 
and all this little world relapsed into quiet. We are 
indebted to La Nature for the engraving and descrip- 
tion. 
——_— > OS 
A RUNNER FOR VEHICLES. 

The accompanying engraving represent a _ vehicle- 

runner patented by Frank G. and George L. Scoit, of 


NEW VEHICLE RONNER. 


Newport, R. I. To the recessed front socket-sections 
of the runner the lower ends of braces are secured. 
the upper divergent ends of which are fastened to the 
lower, forward members of bifurcated connecting- 
blocks. To the rear, lower members of the connect- 
ing blocks the upper ends of rear braces are attached. 
The lower, converging ends of the braces are received 
by rear, recessed socket-sections on the runner. The 
connecting-blocks are tied together by a cross-bar, 
which is in turn united by a longitudinal brace with 
the forward end of the runner. 

In connection with each runner a box-bearing is 
employed. (Figs. 2 and 3.) This box-bearing con- 
sists of upper and lower sections hinged together, so 
that one can close upon the other to form a complete 
box. The tapering portion of an axle-spindle is received 
by the correspondingly-shaped central portion of the 
inner chamber of each section. The spindle is provid- 
ed with the usual collars where it joins the axle. 
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A CURIOUS RUSSIAN CLOCK, 


the lower section is provided with a square jaw for the 
reception of the rectangular portion of the axle. This 
jaw prevents the runner from working detrimentally 
on the spindle; and the box-bearing effectually pre- 
vents the runner from working off the axle and 
protects the axle-spindle. The sections of the bearing- 
box may be connected either by bolts or by a spring- 
catch such as that shown in Fig. 2. 

THE BURTON PLASTIC PRESSURE TUBE EXPANDER. 

At the Thornycroft works a new tool for expanding 
boiler-tubes has been successfully used, which may 
supersede the old taper mandrel and rollers. It is a 
well-known principle that certain metals, such as lead, 
can be made to flow when subjected to pressure; and 
upon this principle the operation of the invention 
depends. The tool consists of a phosphor-bronze cyl- 
inder containing a piston provided with three piston- 
rods which pass through the cylinder-cover and are 
secured to a bearing-block. The rear end of the cyl- 
inder is fitted with a valve. At the forward end of the 
cylinder, in the center of the cover is a mandrel, en- 
larged at its forward end to fit the boiler-tube. 

The piston having been drawn back to the rear end 
of the cylinder, a lead-bush is placed around the 
mandrel. After the mandrel has been forced as far 
as possible into the tube, the bush will fill the space 
between the tube and the mandrel. Water under 
high pressure, when admitted to the cylinders, will 
draw the mandrel back, whereby the lead-bush will 
first be wedged into the space between the tube and 
the mandrel and will then flow past the shoulder of the 
mandrel. Simultaneously the tube will be expanded. 
Finally, when the mandrel-shoulder enters the tube- 
plate, the lead is thrust between the face of the bear- 
ing-block and the end of the tube. The mandrel can 
be easily taken out of the tube and the thin sheet of 
lead still remain- 
ing scraped off. 

The amount of 

expansion can be 

regulated by va- ee 

rying the length 
of the bushing. 
Tubes can be 
readily expanded 
into flanges for 
steam - pipesand 
into tube - plates. 
The tool is the 
invention of Dr. 
Cc. V. Burton, of 


London, Eng- 
land. 
—sdoo——— 


_ Two syndicates 
have been formed 
to raise tea in 
large quantities 
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Roentgen ray apparatus was 
brought into use. The lady 
eventually succumbed to the 


malady, and at the inquest which 
followed, a letter was read in 
which she stated that she had 
suffered untold agonies by the 
“cruel over-exposure of the X- 
rays.” The photographer stated 
that he made two exposures of 
thirty-five minutes and _ forty- 
five minutes respectively. The 
surgeon who was present at the 
exposures, and superintended the 
operations, stated that death 
was due to the exhaustion from 
shock produced by the fracture 
of the thigh and the application 
of the X-rays. Expert evidence 
upon the subject was given by Dr. Lewis Jones, the 
medical officer in charge of the electrical department 
of St. Bartholomew’s Hospital, London, who said he 
considered that the exposures had been normal. He 
had discovered in the course of his investigations 
that some people were sensitive to the rays while 
others experienced an immunity from their effects. 
This was believed to be due to the condition of the 
skin at various times. There was always a risk of 
skin burn where the exposures were prolonged, but 
he had never heard of death being attributable to the 
X-ray burn. The jury, however, returned a verdict 
that the woman died from shock and exhaustion, fol: 
lowing an accident and the effects of the X-rays, upon 
a weakened system. The photographer and surgeon 
were exonerated from all responsibility. , 
te 
Large Gushing Well in Texas. 

The great gushing well near Beaumont, Tex., is cre- 
ating considerable interest in the Southwest. The 
well far eclipses any ever drilled in the United States, 
and the output is 7,000 barrels daily greater than the 
largest gushing well in Russia. It is estimated that 
this flow exceeds 25,000 barrels every twenty-four 
hours, and the flow is constantly increasing in volume. 
This is due to the fact that when the oil was struck 
the iron casing was blown out of the hole, and the size 
c: the- hole gradually increased. A_ solid six-inch 
stream of oil shoots into the air to a height of 200 
feet. It is thought that the only way to save the oil 
is by dirt reservoirs, and they are being constructed ~s 
rapidly as possibJe, in order that none of the oil may 
be wasted. As is usual in such cases, almost fabulous 
prices are being paid for almost waste lands. The 
well is attracting great attention, and is being visited 
by thousands of people. The new well has served to 
depress prices in the oi] market. 


A PLASTIC-PRESSURE BOILER-TUBE EXPANDER, 
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IRRIGATION FARMING IN THE SOUTHWEST. 


BY D. ALLEN WILLEY. 

In 1884 and 1885 a few farmers from the North- 
western States settled on the great Southern prairie 
which extends along the coast from the parish of St. 
Mary, in Louisiana, to the Texas line—a distance of 
about 140 miles. Finding that rice, which had beer 
grown for many years for home consumption, but 
by Oriental methods, was well suited to the con- 
ditions of agriculture 
here, they commenced 
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failure was certain, but it was hastened by drought. 
A succession of dry years followed. The creeks failed, 
and reservoirs were found to be expensive and un- 
reliable. 

To provide a reliable supply of water, pumping 
plants for raising water from the streams were gradu- 
ally put in. The elevation of the prairies above the 
streams varies from 6 to 38 feet, the larger portion 
being from 15 to Z5 feet. At first farms along the 
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twice that extent of laterals. The illustrations show 
one of the principal canals owned by W. W. Duson, 
of Crowley, which might be called the Metropolis of 
the Acadia district. A view of the pumping plant 
whieh furnishes the main supply to this canal is 
also given. The same general plan is followed 
throughout the district in canal construction. In 
nearly every township there are one or more ridges 
slightly above the surrounding land. The sides of 

the canals are raised 

from 4 to 5 feet witn 


immediately to adapt 
the agricultural ma- 
chinery to which they 
had been accustomed to 
the rice’ industry. 
Wherever prairies were 
found sufficiently level, 
with an_ intersecting 
creek which could be 
used to flood them, they 
were surrounded by a 
small levee thrown up 
by a road-grader, or by 
a plow with a strong 
wing attached to the 
moldboard, extending it 
by 4 or 5 feet. These 
levees were usually 12 
to 24 inches high, and 
the interior ditch was 12 to 18 inches deep, and 4 or 5 
feet wide. Very few interior ditches were made for 
drainage. Thelandwasso levelthat fields of 40 and 80 
acres were common. The prairies were practically free 
from injurious grasses, and the creek or river water 
was soft and bore no damaging seeds to the fields. 
The rice fields were handled like the “bonanza” 
wheat farms of Dakota, and fortunes were made. 
Levees were cheaply constructed; little attentior was 
paid to drainage, more than to remove the surface 
water; shocking, stacking, and thrashing were done 
in a very careless manner, the main object being, 
apparestly, to plant a large acreage and secure a cer- 
tain number of bushels, regardless of quality. Ultimate 


Pumping Station. 


Capacity 60000 Gallons Raised 28 Feet per Minute. 


Excavating Channel for a Lateral Canal. 


streams and lakes were irrigated; gradually large 
surface canals were constructed. Irrigating canals 
were started in a small way in Acadia Parish, La., in 
1890. In 1894 a canal 40 feet wide was built for 15 
miles with 10 miles of laterals. This was followed 
by the Crowley Canal, which is now 35 feet wide and 
8 miles in length, and has 10 miles of lateral lines. 
Then followed the Riverside Canal, which now has 
several miles in operation. These enterprises have 
grown steadily until there are now 9 canals in Acadia 
Parish, with an approximate length of 115 miles. 
There are about 25 irrigating canals in Acadia, Cal- 
casieu, Cameron, and Vermillion parishes, with a 
total length of over 400 miles of mains and probably 


} plows and scrapers or 
| with grading machin- 
ery. Grading machines 
work very well, as the 
soil is a loam or a clay 
free from stones. Side 
gates are inserted in 
the embankment as fre- 
quently as_ necessary. 
Laterals are run from 
the main canal to ac- 
commodate remote 
farms. The pumping 
plants are_ usually 
erected on the bank of 
the supply stream at 
the head of the surface 
canal. In several por- 
tions of Louisiana it is 
necessary to construct flumes to feed the canal owing 
to the uneven character of the ground and the fact 
that the supplying stream or well is at some distance 
from the irrigation ditch. The flumes are constructed 
of 2-inch plank, thoroughly seasoned and supported 
on a trestle work of beams. The flumes are built of 
various sizes, depending, of course, upon the size of 
the canal to be supplied. Few of those in the South- 
west range over 10 feet in width or 5 feet in depth. 
The pumping stations are generally constructed of 
wood, owing to the cheapness of this material. Many 
of them are built partly over the stream on pile sup- 
ports in order that the piping system may be as short 
as possible. The plants recently erected are equipped 


Lateral Canal of Irrigation System Running Through a Rice Field. 


Harvesting the Rice Orop. 


TRRIGATION FARMING IN THE SOUTHWEST. 
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with the most modern machinery for lifting water, 
and nearly all are operated by steam power. 

Of recent years the supply from the streams of 
water has been sufficient to meet requirements even 
during the season of the greatest drought. In South- 
western Louisiana, however, are strata of gravel at 125 
to 200 feet under the surface of the entire section, con- 
taining a generous supply of water, which will of its 
own pressure come so near the surface that it can 
be readily pumped. Repeated tests have proved that 
there is a bed of gravel nearly 50 feet in thickness 
underlying this section of Louisiana, which carries 
a large amount of soft water with sufficient pressure 
to bring it nearly to the surface. 

A 6-inch well will furnish a constant stream from 
a 4 to 5-inch pump. A system of such wells may be 
put down 30 to 40 feet apart, and each one will act 
independently and furnish as much water as it it 
stood alone. Such a combination of wells may be 
united just below water level, and all be run by one 
engine and pump. Water rises naturally in these 
wells to within 20 feet of the surface, and a number 
of flowing wells have been secured. The lift is not 
greater than from rivers, lakes, or bayous into canals. 
Hight 4-inch wells united at the top can be run by 
one 16-inch pump and a 50-horse power engine, anil 
will flood 1,000 acres of rice. The total cost of an 
irrigating plant sufficient for flooding 200 acres is 
from $1,500 to $2,500. It requires about seventy days’ 
pumping for the rice season. 

These canals where well constructed and operated 
have proved entirely successful, and have made the 
rice crop a practical certainty over a large section 
of country. They range in irrigating capacity from 
1,000 to 30,000 acres. The usual water rent charged 
the planter by the canal company is 324 pounds of. 
rough rice per acre watered. 

The operations of harvesting and threshing the 
rice crop in Southwestern Louisiana are performed 
with the self-binder and the steam thresher. The 
use of the former is favored by the size of the fields, 
and by the character of the soil. The use of the lat- 
ter, while it frequently involves the breakage of con- 
siderable grain, is a cheap. rapid, and effective method 
of separating the rice from the straw. Without the 
use of such machines the large cultural operations 
of this section would be impossible. In fact, the em- 
ployment of machinery in the rice fields of the South- 
west similar to that used in the great wheat fields 
of California and the Dakotas is revolutionizing the 
methods of cultivation and greatly reducing the cost. 
The American rice grower, although employing higher- 
priced labor than any other rice grower of the world, 
will ultimately be able to market his crop at the least 
cost and the greatest profit. If, in addition, the same 
relative improvement can be secured in the rice itself, 
if varieties which yield from 80 to 90 per cent of 
head rice in the finished product can be successfully 
introduced, American rice growers will be able to com- 
mand the highest prices for their product in the 
markets of the world. 

So extensive have become the interests engaged in 
rice an] other cultivation in Louisiana and Texas that 
a number of companies have been organized with 
ample capital, each company controlling areas ranging 
as high as 5,000 and 6,000 acres. The Duson Canal 
system is one of the largest in the Southwest; and 
supplies the necessary irrigation to a series of the 
most extensive rice plantations in the world. The in- 
dications are that with the area recently placed under 
cultivation in the Southwest the United States will 
possibly in time supply more than the combined 
countries of the world. Although the cultivation has 
already assumed large proportions in Louisiana and 
Texas, it is claimed that the outlook for the further 
extension of the industry is very promising. Accord- 
ing to the best estimates there are about 10,000,000 
acres of land in the five States bordering the Gulf 
of Mexico well suited to rice cultivation. The amount 
which can be sucessfully irrigated by present meth- 
ods, using the available surface and artesian - flows, 
does not exceed 3,000,000 acres. The balance of the 
land could probably be brought into cultivation were 
it necessary, but the cost would, perhaps, be pro- 
hibitive at present prices. The best results require 
rotation of crops; consequently only one-half of that 
amount, or 1,500,000 acres, would be in rice at any 
one time. At an average yield of 10 barrels (of 162 
pounds) per acre, 1,500,000 acres of rice would pro- 


duce nearly 2,500,000,000 pounds of cleaned rice, near- - 


ly six times the amount of our present consumption. 
As already stated various products are raised 
through means of irrigation, but, of course, a large 
mileage of the canal system has been constructed 
principally for rice culture. In the same section, 
however, sugar cane, cotton, and corn yield largely, 
while the cultivation of garden vegetables has as- 
sumed quite large proportions, sufficient moisture be- 
ing afforded by the irrigation system, which also fur- 
nishes drainage to the lower lands when necessary. 
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Cause of Transparency for Heat and Actinic Rays. 
To the Editor of the SciENTIFIC AMERICAN: 

Is carbon in organic compounds the cause of their 
transparency for heat rays? 

Nigrosine, a coal tar color used in dyeing (C;,H.,N,), 
and which is very rich in carbon, is dissolved in chloro- 
form or alcohol by scientists and used as a ray filter 
to cut off all rays except the heat rays, which it trans- 
mits freely. 

All the other coal tar dyes have been found to be 
very transparent for the heat rays, but opaque for 
ultra-violet rays, and almost opaque for light rays. 
(Proc. Roy. Soc., vol. 38, pages 77 to 83.) These dyes 
all contain a relatively large amount of carbon. 

Liquids which contain a high percentage of carbon 
are the most transparent for heat rays; for example, 
carbon bisulphate, benzine, iodide of methyl and ethyl, 
chloroform, alcohol, naphtha, amylene, xylol, essence 
of lavender, essence of turpentine, etc. 

Many of the lines of absorption in these compounds 
in the infra-red region coincide and are due to hydro- 
gen. Bisulphide of carbon and several other dia- 
thermanous substances, which do not contain hydrogen, 
do not show these absorption lines, which are present 
when hydrogen is contained in the molecule. (Proc. 
Roy. Soc., vol. 31, Abney and Festing.) 

Lampblack, which is almost pure carbon, when a 
thin coating is spread on a rock salt prism, cuts off all 
the rays except heat rays (it transmits long heat 
rays), and it has been discovered that this substance 
does not absorb all rays, as stated in most text-books, 
but is somewhat transparent for heat rays. 

Substances containing a large amount of carbon 
are opaque to light rays, as is the case with some of 
the coal tar dyes, lampblack, charcoal, diamonds (when 
heated and converted into graphite), graphite, etc., 
but when hydrogen is added to carbon, as in the hydro- 
carbons, such substances are transparent for light rays. 

When hydrogen is added to the colored elements 
chlorine and iodine, colorless gases result. 

When hydrogen is added to dyes, by reduction, what 
is Known as leuco compounds of the dyes are formed, 
which compounds are colorless. They are converted 
into the dyes by oxidation; i. e, elimination of hy- 
drogen and substitution therefor of radicals, etc. All 
of the dyes of the triphenyl-methane group (rosaniline, 
aurin, and eosin group), indigo, methylene blue, safra- 
nine, and other dyes, are capable of yielding such leuco 


compounds. (See “ Organic Chemistry,” by A. Bernth- 
sen.) 
Water is highly transparent for light rays and 


actinic rays, but absorbs riore heat than any other 
liquid (Tyndall). The great absorption of heat by 
water is undoubtedly due to the fact that it contains 
no carbon. The transparency for light rays may be 
due to hydrogen, and transparency for chemical rays 
may be due to oxygen. 

Is oxygen the cause of transparency for chemical or 
actinic rays? 

The evidence on this point is very conclusive, and 
yet in no book or magazine is this fact stated. 

Quartz (SiO.) is used in the form of prisms when 
the ultra-violet or chemical rays are to be examined, 
as these prisms transmit the ultra-violet region more 
completely than those made of glass or any other 
material. 

Water (H,O) is highly transparent for these rays. 

The normal alcohols and fatty acids, which all con- 
tain oxygen, are more or less transparent for the 
ultra-violet rays. 

The transparency for the ultra-violet rays is the 
greatest in those acids which contain the most oxygen. 
Citric acid, which contains seven atoms of oxygen, 
absorbs but a small portion of the ultra-violet spec- 
trum, while acetic acid, which contains two atoms 
of oxygen only, absorbs nearly the whole’ of this 
spectrum. In the case of the sulphates, sulphites, and 
hyposulphites, the former contain the most oxygen, 
and are the most transparent for ultra-violet rays. 
(See article by Dr. W. A. Miller, Jour. Chem. Soc., 
1864.) 

Hydrocarbons, which do not contain oxygen, appear 
to be unable to allow these rays to pass through them. 
Thus benzine (C,H,), terpenes with the composition 
C,H, and C,;H.,; anthracene, and naphthalene, and 
other hydrocarbons are almost opaque for the ultra- 
violet rays. (See Landauer’s “Spectrum Analysis” 
and Jour. Chem. Soc., 1898.) 

There is a difference of opinion among investigators 
as to whether open ciiain hydrocarbons, such as the 
paraffines, absorb the ultra-violet rays, but Prof. W. 
N. Hartley, who is perhaps the best authority on such 
questions, states in The Journal of the Chemical So- 
ciety (1893), that all open chain hydrocarbons exert 
continuous absorption in the ultra-violet region. 

Solutions of gelatine, starch, glycoses, and saccha- 
roses are transparent for these rays. (Landauer’s 
“Spectrum Analysis.” ) 

Oxygen gas itself, whether in the gaseous or liquid 
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state, has been found to be more transparent for the 
ultra-violet rays than for other rays. When this gag 
1s Wilder great pressure, or in the liquid condition, it 
is dark colored or bluish, and no doubt if it could 
be obtained in an absolutely pure condition it would 
be black. A very small amount of gas mixed with 
oxygen or hydrogen affects its absorption of light and 
other rays. WILLIAM SCHUSITER. 
Chicago, I]. 


Autgmobile News. 
Her Imperial Majesty Augusta Victoria, Empress of 
Germany, has been added to the list of royal chaffeuses. 
Chicago authorities have granted licenses to six 
women to operate automobiles. They were all for run- 
ning electrical vehicles. 


It is probable that an automobile service will be 
established between Bologna and Modena. It is said 
that the cars will have a very large seating capacity. 

The race from Paris to Rouen, in which fifty-two ve- 
hicles used alcohol, has resulted in a decided drop in 
the price of gasoline; forty-one of the carriages suc- 
ceeded in finishing. 


The Committee on Sport of the Automobile Club of 
France has decided that the international club race 
will take place in the first week of May, and it will be 
run on the Paris-Bordeaux itinerary. The choice of 
the French team has not yet been made. 


The Central Passenger Association has decided that 
automobiles are not baggage and that they cannot be 
checked. Some of the theatrical companies thought 
they were entitled to have them checked, but the Pas- 
senger Association ruled to the contrary. 


M. Lenoir died recently in Paris in poor circum- 
stances. In 1860 he was granted a patent for an elec- 
trically ignited motor driven by an explosive mixture 
of air and gas. It was not thought, however, that the 
invention was of any value, but two years later his 
carriage made a number of short trips through Paris 
streets. On many accounts he may be regarded as 
the father of one type of automobile. 

On December 21 a severe snowstorm visited Atlantic 
City, the fall being twelve inches. The result was 
that railroads, trolley cars and nearly all the public 
conveyances were unable to make trips; the electric 
automobiles, however, continued to operate with al- 
most the same degree of regularity as under normal 
conditions. An automobile at Lakewood has also 
proved to be highly successful in snowstorms. 

An interesting trial of electric caus for city use was 
recently held at Vienna. The tests, which were of an 
official character, were superintended by M. Peyron, 
Prefect of Police; Dr. Waas, M. Kienast, Councilor of 
the Prefecture, and the Chief of the Fire Brigade, M. 
Muller. They started from the city hall in two elec- 
tric cabs, and made the tour of the main streets in 
the center of the city, and then after a number of de- 
tours in the narrower side streets came back to the 
starting point. These tests have given very satisfac- 
tory results, and the vehicles made a good showing. 
The batteries will carry a sufficient charge for a 30- 
mile run. The judges were especially impressed with 
the ease with which the automobiles went through 
their evolutions, starting and stopping instantly. There 
is some talk of constructing one or more electric fire- 
pumps for the city. 


This year will see a number of important automo- 
bile races in Europe, among which may be mentioned 
that of the Gordon Bennett cup, the Paris-Amsterdam 
and the Paris-Berlin and the Berlin-Vienna races. For 
the Gordon Bennett cup at least three clubs will com- 
pete, the Automobile clubs of Great Britain, America 
and Germany; the former club will hold a series of 
preliminary races, and the winners alone will be al- 
lowed to compete for the cup. The German club in- 
tends to be represented by five vehicles, two Daimler, 
one Benz and two Canello-Durkopp. It is probable 
that America will be represented by the Winton ma- 
chines. It is probable that Belgium will enter the race 
with Bollee or German machines. As will be remem- 
bered, the cup was won last year by Charron, repre- 
senting the Automobile Club of France, although ow- 
ing to various misunderstandings the race was unsat- 
isfactory, owing to the fact that all the competitors did 
not run. Another interesting event will be the Paris- 
Berlin contest, which will be held in May. The Em- 
peror William, whose interest in automobile matters is 
well known, is to give a prize for this race. Shortly 
after will be held the Berlin-Vienna contest, organized 
by the ‘Auto-Velo” in co-operation with the German 
and Austrian Automobile clubs. The distance from 
Berlin to Vienna is 350 miles, over a good road, and 
the run may be made in less than one day. A number 
of prizes of considerable value will be offered. If the 
competitors in the Paris-Berlin race continue to Vien- 
na, they will have covered a total distance of 1,070 
miles, and if they make the return trip to Paris this 
will make 2,140 miles; this will be a good opportunity 
to observe the endurance of the machines, 
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GERMAN EXPRESS LOCOMOTIVE WITH AUXILIARY 
DRIVING AXLE. 
BY FRANK C. PERKINS. 

It may be of interest to note some of the details of a 
recently constructed German express locomotive which 
as been.on exhibit at the Paris Exposition and which 
has been ridiculed by some prominent engineers. It 
may, however, be wise to suspend judgment until care- 
ful examination is made of detail drawings and full 
data is studied. It is a fous coupled compound locomo- 
tive for express work and has a small pair of carrying 
wheels behind, two pairs of large, coupled, driving 
wheels, and a four-wheeled auxiliary driver truck act- 
ing like a “donkey” assistant. This leading pair of 
small drivers can-be raised from the rails or pressed 
upon them at will by means of a lever. It was built 
by the Locomotivfabrik Krauss & Comp. Actien-Ge- 
sellschaft of Munchen for the Bavarian State Railways. 

The object of the designer of this engine, as stated by 
himself, is to provide a locomotive which, in general, 
“has the qualities of a four-coupled engine, but is able 
to increase any time it is needed, its cylinder power, as 
well as its adhesive weight, in proportion of 3 to 2, so 
that it can exert temporarily a tractive power corre- 
sponding to six coupled wheels.” 

It may be wise to consider the reasons given for this 
consideration before criticising the design too severely. 

The engine runs under ordinary conditions on five 
axles, viz., a four-wheeled truck in front, two coupled 
axles and atrailing axie carried in a Bissel truck. Be- 
sides that, it is fitted with an auxiliary driving axle, 
which is placed between the two truck axles, though it 
does not form part of the truck, having its bearings 
guided by horn plates extending down from the main 
frame plates outside the bogie frames. The center pin 
of the bogie, fixed on the casting forming the main cyl- 
inders, is placed just before the auxiliary axle. The 
latter takes its motion from two equal-sized outside 
cylinders fixed on the main frames in front of the lead- 
ing wheels. The valve gear of the auxiliary engine is 
a modification of Joy’s arrangement. 

As already remarked, the auxiliary engine is not al- 
ways in motion, but it is only used when starting and 
accelerating heavy loads, or when climbing steep grad- 
ients, in which cases the locomotive is able to exert the 
pull of a six-coupled engine. For by far the greater 
part of the run, therefore, the small engine is station- 
ary, its drivers being not in contact with the rails but 
kept about 1.2 inches above them by the force of the 
two large spiral springs located immediately below 
the running board. These act upon the axle by means 
of a horizontal. cross-shaft just behind the main cylin- 
ders and a vertical rod, which is attached.to. two trans- 
verse plates connecting the axle-boxes. When the aux- 
iliary engine is wanted to assist the main one, the ac- 

_ tion of steam admitted to two cylinders of 7 inches di- 
ameter, which can be seen directly above the leading 
bogie wheels, overcomes the tension of the springs and 
presses the axle down against the rails, at the same 
time, of course, discharging. the two bogie-axles of a 
part of their ordinary load. As the bearing-springs of 
the three hind axles are connected by the compensating 
levers, their charge cannot be altered in any way by 
the depression of the pilot axle. 

The diameter of the cylinders of the auxiliary engine 
is 10.24 inches, while the stroke is 15.75 inches. The 
wheel base of the bogie is about 3% feet, while the 
total wheel base is nearly 30 feet. The engine has a 
total length over vuffers of over 38 feet, and has a total 
weight of 68 tons. This weight is divided as follows: 
Leading bogie wheel, 14 tons; rear bogie wheels, 10.9 
tons; main drivers, 14.1 tons; coupled wheels, 141 
tons, and trailing wheels, 14.1 tons. 

The diameter of the main cylinders is 17.3 inches 
and 25.6 inches respectively, the stroke 26 inches, and 
the diameter of the coupled wheels 6 feet 114 inches. 

The throttle valve of the main engine is situated in 
the dome, that of the auxiliary one in the smoke-box 
in the main steam pipe; as a result the small engine re- 
ceives steam only when both regulators are open. To 
prevent any mistakes on the part cf the driver, the han- 
dle of the auxiliary regulator and that commanding 
the three-way cock (which admits a..d releases the 
steam to and from the charging cylinders and is placed 
on top of the smoke-box behind the chimney) are made 
mutually interlocking in such a manner that steam 
cannot be given to the small engine unless the axle has 
been lowered before, and that the axle cannot be raised 
again until after the auxiliary regulator has been shut. 

In order to avoid excessive bulk and weight of the 
auxiliary gear, the wheel. diameter hiss; been chosen 
as small as possible, viz., the same as that of the carry- 
ing wheels, 3 feet 31-3 inches. This size is quite suffi- 
cient, considering the fact that the assistance of the 
small drivers is only wanted at relatively low speeds, of 
about forty miles an hour at most. The tires have no 
flanges. 

The device has been in regular service on a single- 
driver express engine of the Bavarian State Railways 
since the year 1896, and has never given trouble. The 
switching in and out of the small drivers at a speed of 
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about 45 miles an hour is done without the slightest 
difficulty, and the wear and tear of the auxiliary gear 
is trifling. 

The reasons why the builders prefer the described 
arrangement to the use of six coupled wheels are two: 
the fact that the size of the main engine’s cylinders 
can be better proportioned to the requirements of high 
speed, and the possibility of a free disposition of the 
boiler, especially the firebox and grate, granted by the 
absence of a third pair of big drivers. 

The main engine, which actuates the four coupled 
wheels of 6 feet 1% inches diameter, has inside cylin- 
ders, whose center line has an inclination of 7 per cent 


’ to clear the bogie; while the valve faces and spindles 


are placed horizontally outside and above the cylin- 
ders. The engine is compound, having a high pressure 
cylinder of 17.3 inches and a low pressure one of 25.6 
inches diameter, the common stroke being 26 inches 
The valve gear is of the Heusinger-Walschaert type, 
but as there is no room for eccentrics, the motion of 
the expansion links is taken from the connecting rods. 

The reversing screw is arranged vertically on the 
plate form, directly above the reversing shaft, and 
handled from the foot plate by means of a horizontal 
spindle and a pair of beveled pinions. The different 
sets of valve gears are connected with each other in 
such a way as to give for the forward motion the 
following coincident cut-offs: 


High preseure... .. | 
Low pressure... .. 
Auxiliary cylinders. . 


50 60 | 8% 
2 18%, 87 
2314 3554 | 771K 


As an experiment, the alternating parts of the main 
engine are perfectly balanced by bob-weights, which 
are disposed in the prolongation of the inclined plane 
of the cylinder centers, and are hidden by the casing 
between the coupled trailing wheels. They consist of 
cast iron blocks guided like crossheads between slide 
bars and driven by special connecting rods. 

The boiler, with a deep firebox laterally extended 
beyond the frames and wheels, is similar to those of 
the Palatinate express engines built in 1898, which 
have given every satisfaction. But it is somewhat 
larger and has the “extended wagon top” form, the 
hind ring of the shell, which bears the dome, having 
the same diameter as the upper part of the firebox 
casing. The tubes are supported by a third tube plate 
near the mid of their length. The chimney is pro- 
longed into the smoke-box. The blast orifice of the 
auxiliary cylinders is annular round the main blast 
pipe. The spark arrester is of Sturms patented sys- 
tem with an automatic flap, which is only shut when 
steam is on. : 

The length of the grate of this engine is 5 feet 
3.18 inches, while its width is 5 feet [0.87 inches. Its 
grate area is 31.38 square feet, and firebox has a 
front height of 6 feet 1.62 inches and a rear height of 
5 feet 5.36 inches. 

The boiler inside the largest ring has a diameter 
of 5144 feet, and inside the smallest ring, 4 feet 8.14 
inches. 

It has 238 tubes, ranging in diameter from 1.85 
inches to 2.05 inches. The tubes are 16 feet 8.79 
inches long, and give a heating surface of 2,134.3 
square. feet, while the total heating surface of the boil- 
er is 2,265.3 square feet,,and the normal boiler pressure 
used is 200 pounds per square inch. 

The engine is fitted with an automatic mechanical 
sander of the builder’s system, with four pipes, lead- 
ing to the: main as well as to the auxiliary drivers. 
The Westinghouse air-brake acts with four blocks on 
the coupled wheels. The registering speed indicator, 
of Hausshaelter’s system, receives its motion from 
the crank pin of the right-hand couplec wheel. The 
tender, containing 3,970 gallons of watcr, runs on two 
trucks, and is similar to the Bavarian State Rail- 
ways standard type. 


— 28 — 
The Carrara Quarries in American Control, 

The entire Carrara quarries of Jtaly, noted for the 
splendid quality of their statuary marble. have passed 
into American hands. Senator rrocto;, of Vermont, 
now has a large portion of the marble output of the 
world under his control. Now the Carrara quarries, 
instead of being owned by a number of people who 
were warring with each other, will reap great benefit 
by the consolidation. The cost of production will prob- 
ably be largely reduced, and the modern American 
methods which will be introduced will probably in- 
crease the output. We have already illustrated the 
primitive methods used in the famous Italian quarries. 

——_————_—_—_—__2+ 6+ -—___-—- . 

A COMMISSION has been appointed to examine into 
the rapid death of the elm trees in New Haven, and it 
is found the trees are dying from lack of plant food 
in the streets, mutilation by horses, poisoning by iliu- 
minating gas and by insects and elm tree beetles. 
Some time ago an attempt was made te attribute the 
death of trees to stray electric currents. 
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Engineering Notes. 

We regret to note the death of Samuel ‘l. Leake, 
who made a fortune by the invention of a cotton bale 
band. 

Queen Victoria’s new royal yacht, the “Victoria and 
Albert,” is to be altered and completed under the direc- 
tion of Designer Watson. 


The Pennsylvania Steel Company has successfully 
completed the Gokteik Viaduct in the Shan Hills, India, 
the highest railway bridge in the world, and it has 
been formally handed over to the railway company. 


A thirty-story building is to be erected at the south- 
eastern corner of Broadway and Thirty-third street. 
The lot is 118 feet 6 inches wide on Broadway and 97 
feet 7!4 inches deep on Thirty-third street. It will 
be the highest building in the city. 


Carrier pigeons will be used on the car ferries of 
the Pere Marquette Railway Company this winter. 
This plan of communication is to be used because 
of the dangers of the winter navigation, boats having 
been, in times past, caught in the ice, with no way of 
sending for aid. 


An expert miner of Oakland, Cal., will soon start to 
Africa on a mission which is both romantic and em1- 
nently practical. He goes in quest of ‘King Solomon’s 
Mines,’ which were made famous by a well-known 
story of an English fiction writer. Mr. Farrell goes 
to Africa as an expert for a large London syndicate. 


The steamer “Sonoma,” built for the Oceanic Steam- 
ship Company, has arrived in San Francisco, making 
the trip from Philadelphia in thirty-eight days nine 
hours, making no stops. The best previous trip was 
forty-three days six hours, made by a sister ship. The 
new vessel wii! be used between Honolulu and Aus-— 
tralia. 


A French engineer, named Levavasseur, has devised 
a new screw propeller which performs the dual offices 
of a helix and a rudder contemporaneously. It is por- 
table, and can be fitted to any kind of craft, readily 
and quickly, a feature which recommends its adop- 
tion for river and coast navigation. Experiments with 
the device have been carried out at Trieste with con- 
spicuous success. At full speed the propeller makes 
fifteen hundred revolutions per minute. It is actuated 
by a motor driven by petroleum and benzine. 


The Secretary of Agriculture has established in the 
Division of Chemistry a laboratory for testing phy- 
sically and chemically all varieties of road materials. 
The laboratory will be ready for operating about the 
first of December, and any person desiring to have 
road materials tested in this laboratory is advised to 
write to the Office of Public Road Inquiry or the De- 
partment of Agriculture for instructions in regard 
to the methods of selecting and shipping samples, and 
they will be tested in the order in which they are 
received. 


A curious discovery has been made during the dredg- 
ing operations at the mouths of Morlya and Shoal- 
haven Rivers in New South Wales. These rivers run 
through an auriferous district, and at the estuary sand 
bars and alluvium are deposited. This obstruction has 
to be constantly removed by dredgers in order to allow 
the channels of the rivers to be kept open for naviga- 
tion. This mud was then taken out to sea in hoppers 
and discharged. A workman one day, impressed by 
the curious nature of the soil, panned a little off, and 
was surprised to find a small sediment of gold dust. 
He communicated his discovery to the authorities, and 
further investigations proved that the alluvium was 
freely charged with this metal. It was therefore de- 
cided to extract this gold, and the mud is now run 
through an automatic gold-saver before being dumped 
into the sea. It is anticipated that the quantity of gold 
recovered by this means will defray the total cost of 
the dredging operations. 


Russia is suffering from a scarcity of coal, which 
threatens to severely hamper several of her industries. 
The deman:| for coal and fuel of all kinds consider- 
ably exceed: the supply, and the scarcity has resulted 
in a heavy i'ise in prices. The railway companies have 
had further concessions granted to them, with a view 
to overcoming the crisis, and also to develop the native 
supplies. Whey have had their term for importing 
foreign coal duty free extended for another twelve 
months from last September, and it appears that the 
period will be further increased. It is estimated that 
the output for the current year of European Russian 
coal will be over 1,600,000 tons short of the demand. 
Russia during recent months has been a heavy pur- 
chaser of English coal, but the heavy rise in price of 
the English product has prevented the supply being 
A cargo of American coal has recently 
been delivered at Cronstadt, at a freight of about $4.25 

or ton, and it is stated that inquiries have been 
made regarding the cost of shipping American coal to 
Odessa. Considering the vast quantities of petroleum 
to be found in Russia, it is surprising that more ex- 
tensive use is not made of liquid fuel. 
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AN EIGHT-MILE HOUSE MOVING. 

In the spring of 1900 it became known that the Chi- 
cago, Milwaukee and St. Paul Railroad would build an 
extension of their road from Yankton, S. D,, into 
Charles Mix County, and the announcement of this 
produced no little consternation in the three busy 
little towns of Platte, Edgerton and Castalia, which 
were situated too far from the projected line to [— 
lay claim to all the prospective benefits suggested 
by that magic term “railroad connection.” The | 
railroad surveyors had located on the short branch 
line two towns which were christened respectively 
Geddes and Platte, the latter place being the ter- 
minus of the road. Immediately after they had 
been located and surveyed an auction of town lots 
was announced, to which the residents of the sur- 
rounding hamlets fiocked. The bidding was keenly 
competitive, and the very day after the sale the in- 
habitants of the above-named Platte, Edgerton and 
Castalia made preparations to move their homes 
and business buildings bodily to the new town 
sites. Following closely upon this determination 
there was witnessed upon those Dakota plains such 
an exodus as surely the world had never seen be- 
fore. Buildings of all shapes and sizes could be 
seen moving across the prairie, some in solitary 
state, and others in groups of three and four. 

The longest journey undertaken by any one 
building was from the town of Castalia to the new 
city of Platte, a 
distance of eight 
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steadily together, the house was finally taken across 
and ultimately drawn to the new town site. The last 
three miles were covered with the assistance of eight 
more horses, making a total of seventy-two head. For 
making the pull across the creek, it was necessary to 


miles, the trip 
being complicat~ 
ed by the cross- 
ing of the Platte 
Creek and some 
rather rough in- 
tervening  coun- 
try. 

The largest 
building to be 
moved was the 
Castalia House, a 
building forty 
feet long by 32 
feet wide and 18 
feet in height. 
To prepare it for 
its long journey 
it was stripped of 
furniture, the 
plaster was 
knocked from the 
walls, the doors 
and windows taken out, and the house was trussed by 
means of planking, diagonally nailed on, and by iron 
tie-rods. The building was transported on four heavy 
trucks placed one beneath each corner, the wheels 
being 2% feet in diameter with a 2-foot face. 
Each pair of trucks was coupled to- 
gether by a 16-inch log which extended 
longitudinally beneath the sides of 
the building, and transversely across 
these logs were placed three 14 by 14 
timbers, on which the house rested. 
The latter timbers extended on each 
side beyond the house, and a four- 
horse team was attached at the ends 
of each timber, there being thus 
twelve horses on each side of the 
house. In addition to this, forty 
horses were hitched, in tandem, to the 
front end of the building, making 
thus sixty-four horses in all. At the 
first pull many of the chains and 
whiffiletrees parted. Stronger whif- 
fietrees were then cut out of stout 
fence posts, and heavier chains were 
used, with the result that at the next 
pull the house started on its journey. 

The strange procession was accom- 
panied by a wagon loaded with blocks, 
chains, jack screws, axle grease and 
barrels of water. Both the grease and 
the water were in frequent requisition, 
as the great friction frequently caused 
the bearing surfaces to smoke. The 
chief difficulty experienced in the mov- 
ing was the crossing of a creek, to 
accomplish which it was necessary to 
build two temporary bridges of heavy 
logs and loose dirt. One of our illus- 
trations shows these two bridges in 
place and the building descending the 
slope leading to the creek. Here we 
see two teams of twenty horses each 
at the front, with a dozen horses 
hitched on each side of the building. 
Owing to the soft nature of the ground 
difficulty was experienced on either 
side of the crossing; but as the horses 
by this time had been trained to pull 
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was jacked up, the trucks drawn out, and the structure 
allowed to settle down on its new foundations. Our 
correspondent, Cornelius van der Boom, informs us 
that the new home of this much-traveled house is a 
thriving little city, where nine months ago was a quiet 
farm, thirty miles from the nearest railroad. 
ort 0 
TRAIN LIGHTING FROM THE CAR AXLE, 

Tradition has it that the earliest instance of an 
attempt at car lighting occurred in the year 1825 
on the Stockton and Darlington Railway, England. 
The company boasted of a single coach, whose ac- 
commodation consisted of a row of seats along 
each side and a long table in the center. To one 
Thomas Dixon, the driver of the “Experiment,” 
as the car was called, belongs the credit of being 
the pioneer in the important field of car lighting on 
the rail. On dark winter nights, out of pure good- 
ness of heart, he would buy a penny candle, we are 
told, light it, and place it among the passengers 
on the rough board which answered for a table. It 
is a far cry from the sputtering candle on the “Ex- 
periment” to the brilliant illumination of a mod- 
ern, first-class, vestibuled train; and the history 
of car lighting would form by no means the least 
interesting section of a history of the develop- 
ment of railroad transportation. 

The candle, no doubt, soon gave way to the oil 
lamp, whose undisputed possession of the field 
lasted so. long 
that it is not by 


any means. the 
oldest among us 
alone that can re- 
member the ex- 
treme discomfort 
of the old oil 
lamp—nay, it is 
possible even to- 
day, upon certain 
roads that lead 
out of New York, 
to wander into 
cars which are 
still lighted with 
the archaic kero- 
sene lamp. The 
oil lamp in due 
course gave way 
to gas, and this 
in its turn 


rearrange the teams. The twelve horses on each side 
of the house were brought up to the front and across 
the creek, the chains being lengthened and attached to 
the first transverse log as shown in thethirdengraving. 

As soon as the new site was reached, the building 


Shows Dynamo Supported in the Truck Frame, and the Flexible-Gear Drive 
from Axle of Oar to Shaft of Armature. 


TRAIN LIGHTING FROM THE CAR AXLE. 
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CROSSING THE CREEK. 


should, in the 
natural order of 
events, give place 
to some form of electric lighting, the latter having 
certain manifest advantages in the way of efficiency, 
comfort, convenience, cleanliness and absence of risk, 
which are so self-evident as to need no reiteration 
just here. 

Efforts in the direction of electrical 
car lighting have been confined to two 
different systems, in one of which cur- 
rent is furnished by a dynamo with 
a steam drive, located in the baggage 
car, the other being of the combined 
dynamo and storage battery type, in 
which motive power is furnished di- 
rectly from the axle of the car. The 
first type is subjected to the mani- 
fest disadvantage that the separate 
cars can be electrically lighted only 
when the train is coupled up, and in 
some of the installations made there 
has been the serious disadvantage of 
severe vibration due to the steam 
drive. 

The method known as the Consoli- 
dated Axle Light system, which has 
long passed the experimental stage, 
both in Europe and in this country, is 
illustrated in the accompanying en- 
gravings, which represent the appa- 
ratus as applied by the Consolidated 
Railway Electric Lighting and Equip- 
ment Company to the overland trains 
on the Sante Fe route between Chica- 
go and California. Under this sys- 
tem each car is provided with its own 
dynamo and storage battery. The dy- 
namo is supported within the framing 
of the truck, by iaeans of stout U- 
straps, and it is so hung that the dis- 
tance between the centers of the driv- 
ing and driven pulleys respectively on 
the axle and on the armature of the 
dynamo can be adjusted. The dyna- 
mo is suitably encased in a cast-iron 
box, which protects it from the dust 
and fine gravel that are drawn along 
by the motion of the train. The drive 
consists of what is known as a flexible 
gear—a heavy elastic belt with YV- 
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shaped pieces of leather or rubber riveted upon it at 
intervals, so as to adapt it for running in the grooved 
pulleys, as shown in our engravings. 

Obviously the most important problem presented by 
this arrangement is the great variation in the speed 
of the dynamo, and in the voltage gener- 
ated. There is also the necessity of 
lighting the car when it is not in motion. 
Railway cars run at any speed between 
ten and sixty miles an hour, and as the 
armature is driven directly from the 
axle, the speed of the latter will vary 
directly as the speed of the train. For 
reasons which are well understood, the 
voltage generated increases with the 
speed of the armature, and hence it is 
evident that if the constant electric volt- 
age which is necessary at the lamps in 
electric lighting is to be secured, some 
kind of regulation of voltage or pressure 
must be provided. Moreover, as the car 
may run in either direction, provision 
has to be made for maintaining the cur- 
rent in a constant direction. Further- 
more, as there will be times when the 
dynamo is not running at all, but when 
it will be necessary that the lamps shall i 
remain lighted, there is a necessity for cere 
storing up the surplus current generated 
while the dynamo is in motion and yield- 
ing it when it is needed. Such an agen- 
cy is found in the ordinary storage bat- 
tery. Various means of regulating the voltage have 
been adopted. One method that has been attempted is 
to allow the belt to slip as the speed increases; but the 
impossibility of finding any means of automatically ad- 
justing this slippage has rendered such a device imprac- 
ticable. Another attempt at regulation is that known 
as the differential field winding, which is so arranged 
that as the magnetism due to the shunt winding in- 
creases with the speed of the train, the demagnetism 
caused by the reverse series winding comes into ac- 
tion, the result being a nearly constant pressure. 

The Consolidated Railway Electric Lighting and 
Equipment Company has proceeded on the lines fol- 
lowed by the great electric lighting companies in the 
matter of regulating the pressure. Constant pressure 
is maintained by cutting out resistance in the field 
windings, shunt-wound machinesbeingemployed. Thus, 
if the current increases and the pressure falls, resist- 
ance is cut out of the field windings, necessitating a 
greater flow of current through the field, the effect of 
which is to increase field magnetism and, therefore, 
the pressure. On the other hand, if the pressure rises, 
resistance is cut into the field winding, and the field 
magnetism and therefore the current pressure is re- 
duced. This system of control is operated automat- 
ically by means of a “Regulator” which contains a 
motor operating in connection with a rheostat and a 
double pawl and gear movement. The result is an ab- 
solute protection against the burning out of lamps or 
the overcharging of the battery. 

In any system of electric lighting from the axle the 
problem of a proper drive from axle of car to shaft 
of armature is necessarily a serious one. Attempts 
have been made to overcome the many and obvious ob- 
jections to a belt drive by substituting, first, a gear 
drive, which was found to be unsuitable on account of 
the extreme vibration set up, and then a friction drive 
which, because of the vertical motion of the axle, led to 
heavy pounding of the driving pulley against the driv- 
en pulley and an ultimate fracture of the armature 
shaft. In the gear which forms the subject of the il- 
lustration, the difficulty is overcome by combining the 
positive action of the gears with the flexibility of a 
belt transmission. The flexible gear consists of a 
suitably armored belt with V-shaped segments arranged 
on its inner side, so as to permit the use of a hollow 
pulley. With this belt, curves of a very short 
radius may ve rounded without the belt slipping off. 

Storage batteries are provided for the 
purposes of storing up the surplus cur 
rent and yielding it again when the dy- 
namo is running below its whole out- 
put, or not running at all. Thus, in the 
day time, the full output of the dynamo 
passes into the batteries, and is stored. 
This current is available when the train 
is standing on a siding or at a station, 
or when the speed of the train is so small 
as not to yield the current needed for 
the lamps and fans. 

The results obtained with the overland 
train on the Sante Fe Railroad are stat- 
ed to have been highly satisfactory, a 
decided gain being shown, especially 
when the superior nature of the illumin- 
ation over that afforded by the ordinary 
gas system is taken into account. The 
weight of the installation on each car is 
less than 2,000 pounds, a very inusignifi- 
cant percentage of the total weight of a 
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modern Pullman coach. Apart from the first cost, the 
expense attached to this system is exceedingly light, 
the flexible gear, in spite of the extremely severe duty 
imposed upon it, giving efficient wear for a period of 
six months, and the repairs to the electrical equip- 
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THE LOOMIS GASOLINE RUNABOUT. 


ment, although the dynamo runs at a speed of over 
2,000 revolutions a minute, have proved to be very 
light. 

————_———— — +0 + 

RECENT GASOLINE AUTOMOBILES, 

The automobiles on view at the Cycle and Automo- 
bile Show in Madison Square Garden, of this city, last 
week, although comparatively few in number, were 
yet of considerable interest, and in but a few cases 
were they a repetition of exhibits of the previous 
shows. 


The Loomis Automobile Company, of Westfield, 


FRONT VIEW, SHOWING MOTOR, DRIVING BELT AND 
PULLEY ON FRONT WHEEL. 


Mass., exhibited two runabouts which are a great im- 
provement over the one shown last year as far as pro- 
pelling power is concerned. These carriages, which 
are built with and without a box behind (the box being 


MOTOR-CYCLE WITH MOTOR CARRIED ON FRONT FORKS AND DRIVING 
FRONT WHEEL, 
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in this case so much spare space for carrying pack- 

ages), are equipped with an air cooled Crest duplex 

nominal five horse power gasoline motor, neatly ar- 

ranged on the running gear. The running gear is tri- 

angular in shape, and is made of a double frame of 
steel tubing horizontally pivoted to the 

| front axle at the apex of the triangle. 
The Upton countershaft is used between 
the motor and the rear axle. This device 
permits two speeds ahead of five and fif- 
teen miles per hour and one slow re- 
verse. A chain drive is employed 
throughout. The steering arrangement 
of this vehicle is a newly patented de- 
vice. The handle shown beside the seat, 
in the same position as the throttle of 
most steam carriages, is moved slightly 
back and forth to steer in either direc- 
tion. The lever is pivoted on the under 
side of the carriage body and attached to 
a rocker which shifts the steering arm of 
the wheel by means of a rod connection. 
The universal ball joint generally used 
between the steering arm of the wheel 
and the lever on the carriage is dispensed 
with, and the arrangement of the han- 
dle, besides giving twice the leverage 
generally to be had, is such that access 
to the seat is unimpeded. 

The Loomis runabout we illustrate 
was frequently seen running in the base- 
ment of the Garden, and it climbed the 

rather steep incline from the basement to the main 
floor. It is equipped with mufflers of a new design 
which effectually deaden the exhaust, and also with a 
novel carbureter, which we shall illustrate later. 
Other gasoline vehicles noted at the show were the 
“Trimoto” of the American Bicycle Company, the 
“Warwick,” and the “Rambler.” We hope to illustrate 


these in a later issue. 
o> +0 + 2 —_—__ 


THE ANNUAL BICYCLE SHOW AT MADISON SQUARE 
GARDEN. 

The first impression made upon a visitor to the bi- 
cycle exhibition at Madison Square Garden was that 
the bicycle as such has unquestionably reached its 
final type. There is less difference between the wheel 
of 1901 and the wheel of 1900 than between those of 
any other successive years in the history of the bicy- 
cle. But having said this, it must be admitted that 
there is a marked improvement in the details and 
finish of many of the machines; and during a tour 
of the exhibits, we failed to find a single machine 
that exhibited roughness and clumsiness of design or 
carelessness in finish. 

The chainless bicycle is evidently gaining in favor, 
if we judge from the proportion of this type that are 
on exhibition. Both the outside and inside drive are 
in evidence, the former being the type which was iden- 
tified so largely with the Columbia bicycle, and the 
latter with the Spalding whee... The price has come 
down, as was predicted, until it approaches that of the 
ordinary chain-driven machine. 

The coaster brake has won its way in popular favor, 
until now every company is prepared to furnish it, as 
an extra, With new bicycles. Apart from its conven- 
ience in coasting, it has the value of affording an 
absolutely reliable and extremely powerful emergency 
brake, as well as one that may be applied with any de- 
sired amount of pressure. 

Another invention designed for increasing the com- 
fort of riding is the well-known cushion frame, which 
may be purchased in preference to the rigid frame from 
most of the leading makers. Perhaps the most no- 
ticeable departure of the year, because of its con- 
spicuous position on the machine, is the extension 
handle bar, which owes its existence to the present 
tendency to narrow the wheel base of the bicycle. This 
shortening of the wheel base brings the seat so near to 
the head of the machine.that it is necessary to carry 
the handle bars on an extension in order 
to clear the knees of the rider. The 
change—it can scarcely be called an im- 
provement—was introduced by the rid- 
ers in paced races, and it is not likely 
that it will find very much use among 
the average road riders. Indeed, the 
roadster machines, in which class is in- 
cluded the vast majority, will still have 
the old wheel base of 44 inches. 

Several designs of motor bicycles were 
shown at the exhibition, in most of 
which the motor is carried within the 
frame and either belted to a pulley at- 
tached to the side of the rear wheel, or 
fitted with an ordinary sprocket and 
chain drive. Among these may be men- 
tioned the Thomas Auto-Bi, in which the 
motor is carried parallel with the bottom 
bar of the frame, and belt transmission 
is used, a half-round pulley being at- 
tached to the left-hand side of the rear 
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wheel. The tension of the belt is regulated by means 
of a vertically-adjustable idler, attached to the seat- 
post. This machine is manufactured by the E. R. 
Thomas Motor Company, of Buffalo, N. Y. The Auto- 
Bike built by the Holley Motor Company, Bradford, 
Pa., is another rear-driven motor cycle, which differs 
materially from the one just mentioned in having a 
very much longer wheel base. The motor is carried 
in the lower bifurcated half of the seat-post, and a 
chain drive, located on the left hand side of the wheel, 
is used, an ordinary chain gear actuated by the pedals 
being carried on the right hand side, as in the com- 
mon bicycle. 

We present illustrations of an interesting type made 
by the Fleming Manufacturing Company, of this city. 
It differs from those already mentioned in the fact 
that the motor is carried upon a frame in front of the 
steering head, and that the drive is direct to the 
front wheel, power being transmitted by a five-eighths 
half-round leather belt which a:lows of much flexibil- 
ity and large bearing surface. The belt is tightened 
by an adjustable ratchet lever, which allows the 
wheel to be started with the belt somewhat loose, the 
belt being tightened up after the wheel is in motion. 
There is an advantage in this arrangement in the 
fact that the momentum of the wheel and rider en- 
ables the motor to be started with ease without any 
extra exertion on the pedals. The connection with 
the battery is made by means of the left-hand grip. 
After the machine is started, the belt can be slack- 
ened somewhat by taking off the extra friction on the 
idler. The speed can be regulated by advancing or 
retarding the timing device, which changes the time 
of ignition in the cylinder. The speed can also be 
regulated by throttling the mixture before it enters 
the cylinder. 
which is sufficient for a continuous journey of from 50 
to 60 miles. The tank is carried over the front wheel, 
but if desired an auxiliary tank is provided which is 
placed above the rear wheel of the machine and holds 
one gallon of gasoline. The frame which carries the 
motor forms practically part of a specially construct- 
ed front fork, and it is so designed as to materially 
add to the strength of the latter. Not merely the 
motor, but practically the whole of the motor equip- 
ment, is carried on the front forks, only the induction 
coil and battery being hung from the top tube of the 
bicycle frame. It is claimed that there is convenience 
in this form of construction, arising from the fact 
that a complete motor and front fork may be provided 
by the makers, which is capable of being attached to 
any good, strong bicycle frame, in any reputable re- 
pair shop, the only work necessary after assembling 
the front fork to the frame being to hang the coil and 
battery case to the frame, for which purpose clips are 
provided. The exhaust muffler is carried down in 
front of the supply tank, so as to insure warm gaso- 
line at all times, and also insure that 
the burnt gases will be discharged 
below the forks, and as near the 


ground as possible. 
—_——_eoe 


ELECTRICAL ENGINEERS IN SOUTH 
AFRICA. 

The war in South Africa brought 
electrical engineers into prominence | 
by the réle they played in many in- | 
teresting military operations. The 
services of the electrical engineers 
were freely tendered and accepted and 
special equipment was gotten together 
and shipped. Traction engines, dyna- 
mos, arc and search lights, twenty bi- 
cycles provided with reels for paying 
out telephone wire, were among the 
things shipped by a transport. The 
first work after arrival was a tempo- 
rary electric light installation on the 
Bethulie road bridge. Six arc lights 
were operated by current obtained 
from a dynamo driven by a traction 
engine. The field telephone was first 
put into use across this bridge. Field 
telephones were also used to maintain 
communication with the flying col- 


The gasoline tank holds two quarts, 
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was carried on at this city, and the authorities had 
the advantage of expert advice. 

The reel shown in our engraving can be carried 
either on the frame of the machine or the back of the 
rider. Normally the wire was payed out directly on 
the ground, but for more permanent use posts were 
used. 

s+ e+e ___-_ 

A COMBINED MINER’S CANDLESTICK AND TOOL. 

The invention which we illustrate in the three fig- 
ures presented herewith is a combined miner’s candle- 
stick and tool devised by Charles H. Cornell and Felix 


COMBINED TOOL AND MINER’S CANDLESTICK. 


J. Troughton, of Victor, Colo. In the invention a fuse- 
cutter, cap-primer, knife, fuse-splitter, hat-shield, re- 
flector, and candle-holder are incorporated. 

The candlestick comprises a shield, a drip-cup car- 
ried by the shield and a candle-holder mounted on a 
supporting bar, the upper hook end of which passes 
through an opening in the upper part of the shield. 
The supporting-bar is locked to the shield by a bent 
wire turning in suitable bearings. In an opening 
formed by the supporting-bar a tool is received (Fig. 3) 
which is held in place by a coiled spring and which 
comprises a body-bar pointed at one end and provided 
with a looped handle adjacent to which are parallel 
members. Each of these parallel members is pro- 
vided with a recess designed to register with recesses 
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serving to adjust the position of the slide relatively to 
the burning candle so that the reflector will always 
be located behind the flame. In connection with the 
candle-holder a chimney support is employed which 
has a tubular base made to slip over the candle-holder 
and its supporting bar. The tubular base carries a 
mica chimney (Fig. 2) which is detachably held be- 
tween upper and lower clasp-rings connected by metal 
straps. 
A Pneumatic Tube Service. 

A complete and exhaustive.expert investigation has 
been made into the cost, operation, etc., of the pneu- 
matic tube postal service, with a view to determine 
whether the service should be owned, leased, extended, 
or discontinued by the government. The com:uiittee 
fully sustains the pneumatic method of mail trans- 
portation as a valuable and mechanically successful 
system, and in the great cities can no more be dis- 
carded than the fast mail train. For New York the 
joint committee discusses a proposition for the instal- 
lation of eighteen miles of new line. The proposition 
involves the connection of twenty-one stations and the 
main office. The annual rental proposed is $398,500. 
The present service of 5.18 miles cost $167,100. There 
will, of course, be a large reduction of wagon service, 
elevated railway service and incidental savings, which 
are reckoned at $101,052. It is proposed to reduce the 
charge for special delivery if the service is extended. 
For Brooklyn 13.5 miles of new tubes are proposed 
with seven new connections at a cost of $172,097. All 
proposals included the continued operation of the ex- 
isting system. The House Committee on Post Offices 
and Post Roads has completed its appropriation bill, 
but there is no provision for the continuance of the 
pneumatic tube service. This will probably be added 
later in the discussion of the bill. 


et ee 
Helen Keller Makes a Speech at Radcliffe 
College. 

Helen Keller, who was once deaf, dumb and blind, 
can no longer claim the second infirmity. She re- 
cently made a speech at the freshmen’s luncheon at 
Radcliffe College, Cambridge, in which she is a stu- 
dent. Her words were heard clearly throughout the 
hall, and her little speech was met with long and en- 
thusiastic applause. She is now taking, besides his- 
tory, French and German and an English course that. 
includes daily themes. In the last course her produc- 
tions are most remar“able. In the lectures Miss Sulli- 
van translates to her what the lecturer says. This is 
ail that is necessary, for it is not needful for her to 
take any notes. Her style shows great individuality. 


The Current Supplement, 

The first page article in the current SUPPLEMENT, No. 
1308, is devoted to “Recent Excavations 
in the Roman Forum,” and is illustrat- 
ed by engravings made from photo- 
graphs obtained especially for the Sup- 
PLEMENT. “Archeology in the Past 
Century” is by Prof. Flinders Petrie, 
and is the commencement of a most im- 

| portant and interesting article by a 
great authority. ‘“Saturn’s Rings” is 
by Prof. Harold Jacoby, of Columbia 

University. “Meteorological Instru- 

ments” is by Prof. Hans Hartl, and is 

accompanied by a number of engrav- 
ings. “Recent Science” is by Prince 

Kropotkin and is the second install- 

ment of this paper. “Anatomy and 

Physiology of Insects” is a lecture de- 

livered at the Academy of Natural Sci- 

ences at Philadelphia by Dr. Henry 

Skinner. “Prehistoric Ostriches” is a 

curious article. “The Steam Turbine: 

Steam Engine of Maximum Simplicity 

and Highest Thermal Efficiency,” by 

Prof. R. H. Thurston, is concluded in 

this issue, and is one of the most im- 

portant articles on mechanical engi- 

neering which has appeared for a long 
time. ‘Dr. Pupin’s Improvements in 


umn, copper wire No. 22 B. W. G. be- 
ing used. The freight yard and lo- 
comotive shops at Bloemfontein were 
lighted with arc and _ incandescent 
lamps. The work of the electrical engineers was -of 
this general class, arc and incandescent lights were in- 
stalled at many places, the search lights were used for 
various purposes, telegraphic communication was re- 
stored, and they also assisted in the work of repairing 
bridges, relaying track, etc. The engineers were also 
in a number of engagements, in which they showed 
that though volunteers, and volunteers of a special 
class, they were good soldiers as well. 

When Pretoria was reached, there was plenty of 
work in fitting up electrical apparatus which had been 
wrecked by the Boers. Elaborate construction work 


PAYING 


in the cutting edge of a lever fulcrumed on the body 
bar so as to enter the space between the parallel mem- 
bers. The lever is provided with a clasp knife. The 
point of the body bar may be inserted in crevices, so 
that the lamp can be supported from the looped han- 
dle. The cutting edge of the lever serves the purpose 
of splitting a fuse; and the coacting recesses in,the 
lever and body-bar doubly crimp the miner’s caps. The 
uses of the knife are obvious. 

On vertical guide-rods secured to the shield a slide 
is mounted, carrying a reflector and a bent wire which 
bears on and follows the candle as it burns away, thus 
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OUT TELEPHONE WIRE IN SOUTH AFRICA. 


Long-Distance Telephony” is by Her- 
bert T. Wade, and is referred to else- 
where. “New Wind-Recording Appa- 
ratus” describes ‘some new _ instru- 


ments. The usual consular and trade notes are given. 
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RECENTLY PATENTED INVENTIONS. 


Agricultural Implements. 
TEDDER ATTACHMENT FOR HARVEST- 
ERS.—WILLIAM H. MCELREE, Dunkirk, Ohio. 
The attachment is so made that, although 


the tedder is free to perform all its functions, ( 


it does not interfere with the action of reap- 
ing or Mowing. ‘The forks can be instantly 
raised by the driver when an obstruction is 
encountered, and dropped when the obstruc- 
tion has been passed. The fork-carrying frame 
is pivoted on the main frame: and the main 
frame is readily attachable to portions of the 
harvester. The driving mechanism of the 
shaft upon which the forks are mounted can 
be automatically thrown in and out of gear 
as the adjustable frame is raised or lowered. 


IWARROW.—WILLIAM M. BAKER, Fortville, 
Ind. The frame of the harrow contains piv- 
oted tooth-carrying sections independently ad- 
justable. The runners can be attached to the 
main frame so that the harrow can be taken 
to and from the field without bringing the 
teeth into action. The outer ends of the 
toothed sections can be adjusted either up 
or down. The rows of teeth are SO 
mounted that they receive different inclina- 
tions. The various rows of teeth can be ad- 
justed and held as adjusted. 

ROTARY ENGINE.—Marrin A. GREEN, 
Land ‘Title Building, Philadelphia, Pa. The 
rotary engine is designed to be operated by 
steam, air, or vapor of any kind and can 
also be used as a water-meter or as a 
pump or blower when forcibly driven in an 
opposite direction. The engine has an ec- 


centrically-arranged hub. rotating within a 
casing. Sliding piston-faces are carried by 
the hub and slide in and out across” the 


space lying between the hub and the interior 
of the casing. 

SPEED-REGULATOR FOR) EXPLOSIVE- 
ENGINES.--ALBERYT LL. ZIMMERMAN, Valpa- 
raiso, Ind. A chest communicates with the 
eylinder of the engine. An inlet-valve con- 
nects the chest with a mixing-chamber. Gas 
or oll are supplied to the mixing-chamber by 
a pump. Graduating devices are provided for 
the inlet-valve and for the pump to limit the 
opening movement of the inlet-valve and the 
stroke of the pump. The graduating device 
for the valve consists of a sleeve turned by 
the action of the governor and provided with 
a spiral groove into which a fixed pin extends. 
A collar on the valve-stem abuts against the 
sleeve. The graduating device for the pump 
consits of a screw-rod against which the pump- 
plunger abuts, turned by the action of the gov- 
ernor, and a fixed nut in which the screw-rod 
turns. The charge is rarefied according to 
the speed of the engine, from which it follows 
that the explosions take place regularly, but 
with more or less force according to the speed. 


Mechanical Devices, 


EXfHIBITOR.—CuarLes TH. WricHut, Eu- 
reka, (‘al. This invention provides a novel 
means for exhibiting goods, by which a single 
article is placed in view and_ held for 
a short time, after which it is removed and a 
second article similarly displayed, this end 
being automatically attained by the mechanism 
carrying the articles. Specifically, this mech- 
anism comprises a carrier having a_ step-by- 
step rotary movement, and an elevator work- 
ing in conjunction with the carrier to take 
the articles individually therefrom and move 
them upward into exposed position. The ele- 
vator exposes the article for a short time, then 
drops it out of view, and subsequently returns 
with a second article. 

COMPUTING-SCALE, 
ton, Ohio, and 
hey, New South 


JOHN J. SEARS, Day- 
GEORGE FISHBURN, Syd: 
Wales. The object of 
this invention is to produce a machine 
which will) print on a card or slip) of 
paper the computed value and _— indi- 
cate the weight simultaneously. Type is car- 
ried on a revolving drum connected with a 
weighing-platform. Means are provided for 
carrying paper adjacent to the type. A print- 
ing-lever is employed to press the paper against 
the type; and an impression-hammer is ar- 
ranged to strike the printing-lever. The goods 
are placed on the platform, thereby causing 
the drums to revolve. The lever correspond- 
ing with the rate at which the goods are to 
be sold are depressed, whereby a_ regulating- 
stop is made to enter between two teeth on the 
drum, thus ensuring that the type indicating 
the value of the goods at the ascertained 
weight is held immovably in the right position 
while the impression is being taken. 


LOCK.—ALEXANDER L. DIFFENDAFFER, Can- 
ton, Mo. Gravity-locks usually have a latch 
portion which impinges against the keeper on 
the door-jamb, connected with the weight by 
which it is actuated. In closing the door 
the latch must ordinarily move a relatively 
large mass of metal, thus opposing the quick- 
closing action ana creating much friction. The 
invention prevides a ver. light and reversible 
latch-bolt, and combines with it a separate 
weight operated by the knob-shaft, so that the 
action of the latch-bolt in closing the door is 
independent of the weight. night-latch 
may be applied to lock the latch-boit if it be 
so desired. 

DERRICK AND DUMPING DEVICE.—WIN- 
FIELD S. RYNEARSON, Boise. Idaho. The pur- 
pose of this invention is to improve the con- 
struction of derricks which are provided with 


a 
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a mast mounted to turn on @ base and with 
a boom carried by the mast. The inventor has 
devised a locking device capable of holding the 
scoop in position to carry a load and to en- 
able the scoop to be manipulated to receive a 
load. The fastening device is so operated that 
the scoop may be quickly brought to a dump- 
ing position. 
VOTING-MACHINE.—ANbDREW HL. 

Winchester, Ky. Mr. Hart's invention 
improvement on a voting-machine for 
he has already received letters patent. The 
primary purpose of the improvement is to 
make the machine more complete in its details 
and to extend its usefulness. Indeed, so far- 
seeing has the inventor been that he has even 
devised means for registering votes in those 
sections of the country in which a person, in 
order to become qualified to vote, must show 
that he has paid a poll-tax before election day. 


Hart, 
is an 
which 


Vehicles and Their Accessories, 

CARRIAGE-IRON.—F RED J. WacNner, Dal- 
las, Ore. This fitting or corner-iron is de- 
signed to join the parts of the body or bed of 
a carriage. The invention embodies a peculiar 
construction by which the sills are held rigid- 
ly at their joints. and by which the side and 
end walls of the body are connected securely 
at their vertical beams. 

LUBRICATING-JOURNAL.—SIDNEY 
and James C. Irwin, Lynch, Neb. 


WooLr 
The journal 


has a cavity opening at its outer 
end and openings leading to the side of 
the journal to lubricate the wheel. On = the 
end of the journal a hollow nut is fitted to 


hold the wheel in place. A cap is adjustably 
fitted on the nut and contains a lubricant. To 
hold the cap at the desired adjustment a 
spring-dog is carried by the nut. The journal, 
by these novel means, can be lubricated with- 
out necessitating the removal of the wheel or 
even adjustment of the axle-nut. 
NECK-YOKE CENTER.—CHARLES W. 
DonaLp, Gallatin, Mo. The pole-ring has an 
integral arm. <A plate-spring is secured by 
one end so as to project its body through the 
pole-ring and thus be adapted to come in con- 
tact with a vehicle-pole on which the ring is 
placed. This neck-yoke center affords lateral 
and vertical movement to the neck-yoke for a 
limited distance, checks the neck-yoke from 
rocking, and prevents rattling. 
TIRE.—CHARLES F. ALLEN, Hueneme, (Cal. 
The invention provides an improved construc- 
tion of pneumatic tires for motor-carriages and 
other conveyances. An outer metallic or non- 
puncturable sectional tire engages the ground 
and serves as a guard or protector for the 
pneumatic section. The device is readily 
applied, and may be as conveniently removed. 


Mce- 


Railway Applances. 


CAR-VENTILATOR.—Lewis H. Bowman, 
Walla Walla, Wash. ‘he ventilator is in the 
form of a fan adapted by its rctation to cool 
the atmosphere and to drive floating dust from 
the car. In connection with the ventilating-fan 
a motor is employed, which is operated by the 
current of wind produced by the motion of the 
car. 

TRAIN SIGNALING APPARATUS.—WIL- 
LIAM A. and Bengamin S. II. Harris, Green- 
ville, S. C. This invention is an improvement 
in signaling devices for railway-trains employ- 
ing automatic air-brakes. In the present in- 
vention while the signaling devices are in 
direct communication with the train-pipe, they 
do not form a part of that pipe or of the 
direct conduit for the air, so that the volume 
of the air as it passes back and forth does 
not pass through the signaling apparatus. This 
is important: for the signaling apparatus is 
not fouled by the deposit of dirt and dust. In 
the signaling apparatus means for trapping 
the dust and air are provided. By means of 
this invention signals can be transmitted to 
the engineer by slightly ‘reducing the pres- 
sure in the train-pipe without necessitating 
the use of a separate signal-pipe. 


Miscellaneous Inventions. 
HEAD-GATE.—Horace W. EvLper, Dawkins, 
Colo. The object of the invention is to pro- 
vide a new gate designed for use in irrigating- 
ditches to control the water flowing upon the 


| land, and arranged to permit a convenient in- 


sertion in a ditch without requiring the forma- 
tion of a dam. The head-gate comprises a body 
having an opening and a gate therefor. .Side 
wings are Movable on the body, and are adapted 
to cut into the side walls of the ditch. The 
wings are hung on links pivoted on the body. 
FUSF-HOLDER.—Warren R. Cook, Vitts- 
burg, Pa. ‘The fuse-wire holder is particularly 
adapted for use in electrically-operated street 
cars. The holder contains a number of fuse- 
wires, so that should one be burned out an- 
other may be quickly turaed into place to 
complete the circuit. The fuse-carrier com- 
prises a cylinder which is mounted to rotate. 
In the carrier a number of fuse-wires are sup- 
ported, between which separating plates are 
arranged. Contact devices are employed to 
give the necessary rotary motion to the carrier 
in order to bring a fuse-wire into the circuit 
when its predecessor has been burned. 
MEDICAL BED.—Dr. Aporro Luria, 291 
West Division Street, Chicago, Ill. The bed- 
stead supports a cooling-tank containing ice 
and water. and provided with a downwardly- 
extending pipe. The tank is supported directly 
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over and parallel to the bed. Its function is to 
regulate the temperature of pyretic of febrile 
patients, as, for instance, in cases of spinal 
meningitis, pneumonia, typhoid fever, and all 
forms of diseases where bodily temperature 
plays an important part. 


TEMPORARY COVER OR TOP 
COUNTERS, SALOON-BARS, ETC. 
Kor ‘ER, 1208 Delaware Avenue, 
ten, W.. D.C. The counters of shops and 
stores must be resurfaced at intervals: and 
since considerable time is necessary for a 
varnish to dry sufliciently, serious inconveni- 
ence and perhaps loss is involved. Mr. Koetz- 
ner has devised a temporary cover or top for 
counters which protects them while the var- 
nish is drying. This cover is supported above 
and is parallel to the fixed counter or bar, and 
is adapted for use in the same manner as the 
regular counter, so that there need be no in- 
terruption of business. 


FOR 
JouNn J. 
Washing- 


FLUE.—Epwin Il. Messirer, San Luis Po- 
tosi., Mex. This dust-flue for furnaces com- 
prises arched bars; base-walls in which the 
ends of the bars are seated: metallic devices 
co-operating with the arched bars in forming 
a metallic skeleton or frame-work: and a con- 
crete filling. The flue requires a smaller amount 
of material than the usual form and finds its 
plincipal application where the ordinary round 
sinoke-flue is rarely used, namely, for flues of 
60 to 300 or more square feet area, and where 
pipes of such great size could not be possibly 
employed on account of structural difficulties, 
or on account of the injurious action of acids 
or heat in the gases on materials of which 
pipes are made. 


INDEX-TAB.--CiarLes Vl Texken, Man- 
hattan, New York city, Y. ‘The invention 
provides a novel and simple tab which can 
be removably attached to the pages of books 
in order to indicate at what portion of the 
book words beginning with a certain letter 
may be found. The location of the tabs can 


be readily changed. 


COMPOSITE PRINTING - PLATE OR 
BLOCK.—Lorenzo TD. CLARK, Red Bluff, Cal. 
Mr. Clark has devised a simple means where- 
by a printing-plate can be detachably secured 
on a base-block so as to enable the clamp- 
ing furniture used in the lock-up of a form, 
when suitably adjusted, to draw the printing- 
plate forcibly on the base-block and hold the 
plate firmly clamped on a_ base-block. The 
device can be produced in flat or curved form 
and can be used on rotary or other printing 
presses, run at a high speed. In service an in- 
definite number of impressions may be secured, 


fully equaling in appearance the best work 
executed on form wherein a type-set compo- 
sition is held. 


Designs. 


WATCIECHARM AND CIGAR-CUTTER.— 
Joun EF. Raw ines, Bloomfield, Iowa. The 
watch-charm and cigar-cutter comprises two 
semi-bell shaped side members of concave-con- 
vex cross sectional form, connected at their 
upper ends by a bridge-piece surmounted by 
an eye for attachment to the chain. 

WALL PAPERS.-—IArny WEARNE, Rixheim, 
Alsace, Germany. Fight design patents have 
been granted to Mr. Wearne for wall-papers, 
all noteworthy for their artistic merit. One 
of the designs represents an Egyptian lotus 
rising from the water. The second design 
pictures a bunch of hyacinths tied with  rib- 


bons. In a third design trellis figures are 
shown, combined with stalks of a= running 
rose. The fourth design represents a circlet 


of stems, foliage, and pinks, including a bow, 
all inclosing a panel. The fifth design has for 
its leading features a lozenge-shaped panel 
upon which is a bouquet, and a network sur- 
rounding the panel. Floral scrolls are ar- 
ranged in the sixth design to represent a Lyre; 
and between the'scrolls is a group of asters. 
A garland of passion flowers and roses, and a 
basket of roses suspended by the garland are 
to be found in the seventh design. In the 
eighth design stucco-like, concentric, decorated 
scroll bars are shown, all merging at their 
ends in broad leaf scrolls: while a mass of 
flowers covers the space between the upper 
leaf scrolls and extends across a medallion. 

BELTS.—Lovis SANDERS, Manhattan, N. Y. 
Of the three design patents issued to this 
inventor, the first covers a belt having down- 
wardly-curved, overlapping front terminals at 
the intersection of which is an ornament. The 
leading feature of the second design is found 
in surface decoration in which two lines extend 
longitudinally, one above the other, the lower 
line conforming with the contour of the lower 
edge of the belt, and the upper line conforming 
with the lower line except at the back central 
portion of the belt, where it is arched. The 
belt shown in the third design has a trans- 
verse plating on its outer face. 

PIPE-HIANGER. — SAMUEL  F. STEPILENS, 
Charlotte, N.C. The hanger is so constructed 
that it can receive several pipes. The leading 
feature is a body portion recessed to receive the 
pipes. 

BROOM-SHIELD.—Horxer W. Honces, At- 
lanta, Ga. The shield serves the purpose of 
firmly connecting the broom-body and handle. 


Norr.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title 
of the invention, and date of this paper. 
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Wusiness and ‘PMersonal. 


Marine Iron Works. Chicago. Catalogue free. 

For mining engines. J.S. Mundy, Newark, N. J. 

“U. 3.” Metal Polish. Indianapolis. Samples free. 
WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 


Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Rigs that Run. Hydrocarbon system. Write St, 
Louis Motor Carriage Co., St. Louis, Mo. 


Gasoline Gas Lamps and Supplies. Catalogue free. 
( hieago Arc Lamp Co., 185 Kinzie St., Chicago. 


Gear Cutting of every description accurately done. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 


The celebrated ‘* Hornsby-Akrosd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foct of East l3sth Street, New York. 


<@ Send for new and compete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Freeon application. 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters 
or no attention will be paid thereto. ‘This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 

2 repeated; corr spondents will bear in mind tliat 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, cach n.ust take his turn. 

Buyers wishing to purchase auy article not advertised 
in our columns will be furnished with addresses of 
houses manufacturin ¢ or carrying the same. 

Special Written Information on matters of 
personal rather than general be 
expected without remuneration, 

Scientific American Supplements referred 
to may be had : t the office. Price 10 cents each. 
Books referred to promptly supplied en receipt of 

price. 

Mimerals sent for examination should be distinctly 
marked or labeled. 


interest cannot 


(8031) G. E. M. asks: 1. Would you 


kindly advise me how to melt rubber, and add 
the necessary chemicals which it requires to 


mold it into a certain shape or form’ A. The 
rubber is not melted, but vulcanizable  rub- 
ber is pressed in heated molds at a_ rela- 


tively low heat, which results in vulcanizing 
it, or causing it to stay in a fixed position. 2. 
What is the best kind of a mold to be used (1s 
plaster paris sufficient) for the said purpose? 
A. Plaster of paris molds answer for vulcaniz- 
ing. 3. Should there be a special ingredient 
used in the rubber to make it soft and pliable? 
A. Sulphur is the material which is thoroughly 
mixed with rubber to make it vulcanize. It is 
first softened by steaming, then masticated in 
a machine made for the purpose. The rubber 
comes ready prepared for use. Articles on the 
preparation and manipulation of India rubber 
are contained in SuppLEMENT, Nos. 249, 251, 
252 and 1204; price 10 cents each, by mail. 
(8032) E.S.B.writes: 1. Ihavebeenen- 
deavoring to collect some data regarding the 
properties of some elementary gases at low 
temperatures from files of your paper and other 
sources, but find so many vague and contradic- 
tory statements that I have decided to ask you 
to give me some information. A. Your per- 
plexity is very natural. A periodical simply 
announces results, reports the news, with the 
name of the authority who is responsible for 
the result, and leaves the matter there. The 
facts change. or rather, the determinations of 
various investigators change from time to time, 
presumably becoming more exact. Even then 
different investigators reach dissimilar conclu- 
sions. Any conclusion published imust rest 
upon the reputation of the man whose name ac- 
companies it. It is not the function of a sci- 
entific journal to decide what figures or facts 
are correct. We should advise you to obtain 
one or all of the following books, and base your 
work upon their statements, correcting their 
figures from time to time by the papers pub- 
lished by the men engaged in these researches. 
Barker's “Physics,” price $3.50, or Ganot’s 
“Physics,” $6. Both are desirable if you would 
have the whole story. Iardin’s ‘Liquefaction 
of Gases.” $1.50: Sloane’s “Liquid Air,” $2.50 3 
“New Researches on Liquid Air,’* Dewar. After 
these would follow the principal scientific jour- 
nals. No one journal can chronicle all that 
has been done in any particular field. Progress 
is constantly being made, and one paper does 
not always learn the entire story. ‘The data 
you seek are given in the pages of the books 
listed, so far as they were known when those 
books were published. The figures for hydrogen 
were given in the SciENTIFIC AMERICAN for 
October 7, 1899, from Prof. Dewar. If the 
critical temperature of hydrogen is 35 deg. C. 
absolute and its critical pressure is 15 atmos- 
pheres, does it follow that with a given mass of 
hydrogen under critical conditions, the least in- 
crease or decrease of pressure will cause it all 
to become liquid if it was a gas or gaseous if it 
was a liquid’? Will the least subtraction or 
addition of heat cause it all to become liquid 
or gaseous’ A. The reading of the “Physics” 
to which we have referred you will fully inform 
vou .on this point. We may answer the ques- 
tion in the negative. No gas can turn liquid 
instantaneously : no liquid can freeze instanta- 
neously. The critical temperature is simply the 
temperature below which a substance must be 
cooled before any liquefaction of it can take 
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place. Further removal of heat will cause as 
much of the gas to liquefy as the heat removed 
would cause to evaporate were that number of 
calories to be added to the liquid. The critical 
pressure is a pressure which is associated with 
the critical temperature as a minimum of pres- 
sure for the temperature. As the gas is 
cooled below the critical temperature, the nec- 
essary pressure to hold it a liquid also di- 
minishes, until we may come to a temperature 
at which the liquid will remain in a “static” 
or fixed condition in the open air. This is, of 
course, what is called its ‘boiling point.” Its 
vapor pressure is then equal to atmospheric 
pressure. 8. Has any gas under critical condi- 
tions any latent heat’ A. Yes. The answer to 
the last question implies this. The term “la- 
tent heat” is disappearing from our books. It 
is not necessary and conveys an erroneous im- 
pression, or rather, it is based upon a former 
theory which is false and abandoned. The 
heat of evaporation is the energy which is 
used in changing the condition of the sub- 
stance from the liquid to the gaseous form, and 
this energy is still active in the gas maintain- 
ing it in the gaseous form. When the heat is 
removed the substance returns to the liquid 
form. So long as the substance is a gas, the 
heat necessary to change its form from a liquid 
to a gas must be in the substance, and as soon 
as this heat is removed, the substance will re- 
turn to its liquid form. , 
cen oP 
NEW BOOKS, ETC. 

AMERICAN TRADE INDEX. Descriptive and 
Classified Membership Directory of 
the National Association of Manufac- 
turers of the United States, Ar- 
ranged for the Convenience of For- 


eign Houses. Philadelphia: Na- 
tional Association of Manufacturers. 
1900. 12mo. Pp. 67. Price $5. 


The index is printed in English and French, 
and 7,500 copies are now being distributed 
gratuitously among the principal business 
houses of the world, and will prove an agency 
for the foreign distribution of information 
concerning American manufactures. The ar- 
rangement is admirable, ant the alphabetical 
list of articles produced by members of the 
National Association of Manufacturers will cer- 
tainly prove of the utmost value, as this Index 


is printed in both English and French. The 

registered cable addresses are also given. 

CoMMERCIAL ORGANIC ANALYSIS. By AI- 
fred H. Allen. Vol. II., Part 2. 
Hydrocarbons, Petroleum and Coal 
Tar Products, Asphalt, Phenol and 
Creosotes. Philadelphia: P. Blakis- 
ton’s Sons & Company. 1900. 8vo. 
Pp. 330. Price $3.50. 


It seems almost unnecessary to do more than 
give the title of this book, which forms, with 
its companion volumes, one of the most im- 
portant contributions ever made to the Nter- 
ature of chemistry. ‘lhe present volume deals 
with subjects which interest a large number of 
manufacturers. 


ScHooL CHEMISTRY. By John Waddell. 
New York: The Macmillan Company. 

_ 1900. 12mo. Pp. 278. Price 90 cents. 
The author has produced an excellent book, 
and the only criticism we have to make !s 
that many of the old classic illustrations 
which make their appearance with such re- 
freshing regularity are in evidence. An en- 
deavor is made in this text-book to help the 
pupil in the discovery of new facts which 
enables them to see their connections, and to 
show how, facts lead to theory and theory aids 


in investigation in the discovery of further 
facts. 
PETROLEUM IN CALIFORNIA. A_ Precise 


and Reliable History of the Oil In- 
dustry of the State. Compiled and 
published by Lieut. Redpath. Los 
Angeles, Cal. 8vo. Pp. 134. Price 
$1. 

Nature has certainly been lavish with her 
gifts in California. Its gold and fruft have 
been one of the wonders of the world, and 
the production of oil is the third great in- 
dustry. The pamphlet before us gives In con- 
venient form reliable information regarding 
almost everything that the reader is destrous 
of knowing about the discovery, exploitation 
and prospects of oil in California. 


MopvERN PERSPECTIVE. A Treatise Upon 
the Species and Practice of Plane 


and Cylindrical Perspective. By 
William R. Ware. New York: The 
Macmillan Company. 1900. 12mo. 


Pp. 336. Price $4. 


The present work was first issued in 1882, 
and since that time it has been recognized as 
one of the standard works on perspective. The 
author has taken advantage of the opportunity 
offered by the issue of a new edition to revise 
the text and to add in an appendix some mat- 
ters of interest. The reputation of the Pro- 
fessor of Architecture in Columbia University 
is so great that any book which bears his name 
is sure to be an excellent production. 


Our Country. What It Is and What Has 
Made It What It Is. By W. C. Dodge. 
Washington: Government Printing 
Office. 1900. Senate Document. 8vo. 
Pp. 98. 

The object of the present pamphlet !s to 
present in a condensed and simple form those 
facts relating to the growth, prosperity and 
future prospects of our country with which 


every intelligent and patriotic citizen ought to 
be familiar. The idea is an admirable one, ana 
the amount of information which is given ts 
very considerable. 


CASSELL’S CYCLOPEDIA OF MECHANICS. 
Edited by Paul M. Hasluck. London 
and New York: Cassell & Company. 
1900. Quarto. Pp. 384. Price $2.50. 


This volume presents in a form conventfent 
for ready reference and every-day use receipts, 
processes and memoranda selected from the rich 
store of choice information contributed by a 
staff of skillful and talented technicians, upon 
whose practical experience and expert knowl- 
edge the information is based. The matter in 
the volume has been carefully digested, freely 
illustrated and made plain to those !nexperi- 
enced. It will prove useful to all amateurs. 


THE PRINCIPLES OF MECHANIcS. An ele- 
mentary Exposition for Students of 
Physics. .By Fred. Slate. Part I. 
New York: The Macmillan Company. 
1900. 12mo. Pp. 299. Price $1.90. 


The author’s aim has been to select the 
subject matter with close reference to i:e 
need of college students. The second, to 
bring the instruction into adjustment wlu 
the actual speed of their training; and third, 
to aim continually at treating mechanics as 
a system of organized thought, having a clear- 
ly recognizable culture value. The author is 
Professor of Physics in the University of Cal- 
ifornia. 


ELEMENTS OF MINERALOGY, CRYSTALLOG- 
RAPHY AND BLOWPIPE ANALYSIS FROM 
A PRACTICAL STANDPOINT. By Alfred 
J. Moses, E.M., Ph.D., and Charles 
Lathrop Parsons, B.S. New York: 


D. Van Nostrand Company. 1900. 
8vo. Pp. 414. Price $2. 
In this edition of the authors’ text-book 


they have adhered to the design of the edi- 
tion of 1895, to present the facts leading to 
a useful knowledge of mineralogy in such a 
manner that the student in the technical 
school and the professional man in the field 
may readily learn to recognize, or at least 
to determine all important minerals. Their 
original book has been largely rewritten, and 
the result is a handsome contribution to the 
literature of mineralogy. The larger part of 
the illustrations do not appear in other works. 
In all, there are 664 illustrations and dia- 
grams and several tables. 


SANITY oF MIND. A Study of Its Condi- 
tions and of Means to its Develop- 
ment and Preservation. By David F. 
Lincoln, M.D. New York: G. P. 
Putnam’s Sons. 1900. 12mo. Pp. 177. 


The author deals in his opening chapters 
with the attitude of public men; care and 
education which is favorable to sanity of mind, 
nature of mental derangement, degeneracy, ed- 
ucation, self-education and our social and 
civic duties. It is a most interesting dis- 
cussion of the subject. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


JANUARY 15, 1901, 
AND EACH BEARING THAT DATE. 


[See note at endoflist about copiesofthese patents. ] 


Acceleration limiting and recording device, 
Ai Gi Davis o-a5 2% wii aseateete ke eee et ice 
Acoustic apparatus, H. Kuth 
Adding-machine, L C. Hall. 
Advertising device, A. A. 
Alarm-signal, J. J. Ross........ 
Animal-trap, W. C. Hooker... . 665,906, 
Animal-trap, A. Lindemann................ 
Antracite briquets, manufacture of, P. R. D. 


665,998 
666, 198 
666,220 
666,188 
666,067 
665,907 
666,233 


PE UMY © sais aici oe aiden ae ears ec Wisk wee earee 666,229 
Attaching or detaching device, J. Whitting- 

IDE, dine da Shae oda ta ee eee Ror 666,027 
Automatic switch, L. S. Safford. +. 666,027 
Axle, Damon & Peets........... .. 665,883 
Axle, Jie BVItZ >) ice ie caieia eae enears 0% daceters +. 665,897 
Axle-boxes, manufacture of, H. Stuting.... 666,037 
Badge, J. W. Rankin................. .. 666,024 
Bag-holder, E. B. Beeson.. . 666,045 


Baling-press, T. J. Mayberry 666,203 


Ball-and-socket fastener, F. Schonbach. . 665,938 
Barriers controlling openings, reciproca 

mechanism for opening or closing, A. L. 

Webster. ois eis 6s dis toile Qiereiedie-ae) nays bce old aie 666,170 
Battery plates, producing secondary, C. 

Poldake iete ec sieiasesets ated boneintes oS ace viele iene 666,153 
Bearing, cone, A. Nelson (reissuec)........ 11,883 
Bearings, manufacturing steel balls for ball, 

, OPE OF = 5 hb bee peerarre Nene er Etre rn Sra ere eee 665,905 
Belt roller mechanism, conveyer, J. & W. 

THOUS oo hisiee Weis ess a8 so a LS wre eee eee 666,164 
Belt- “supporting mechanism, carrier, J. & W. 

SMGNG (uel wires Melo gice oe epaad aaa cana 666,165 
Bicycle driving and braking mechanism, FE. 

Sarve las i vise ts eters Hectic sek . 666,068 
Bicycle-frame, J. . 666,187 
Bicycle package-carrier, H. Dei . 666,088 


Bicycle-support, H. M. Wood.............. 666,249 
Bird-trap, E. F. Sylvis........ - 666,116 
Boiler, E. Jolicard......... 665,912 
Boiler-furnace, H. A. Buck......... 666,180, 666,181 
Bolt making and forging machine, J. Wagner 666,167 
Bolts or rivets, manufacture of, A. H. Fox. 666,092 


Boltwork, thermostatic appliance for, G. L. 

DAMON ceccesccsccccencccscccesseececs 
Book, check, C. S. McMullin.... 
Boring-machine, automatic multipl 


666, 185 
- 666,021 


‘Abbey sisi soaigwad erase hence . 666,217 
Bottle-cover, V. Fleckenstein...... - 665,894 
Bottle filling apparatus, W. Volker 666,120 


Rottle-filling machine, G. W. Field. .665,892, 665,893 


Bottle holder, nursing, A. J. Bradbury. 666,227 
Bottle-wire cutter, F. C. Loeser 665,920 
Bottling-table, W. M. Phelan... « 665,976 


Rox-strapping machine, Levy & Little...... 666,232 
Boxes, machine for making leather-board or 
eardboard, W. L. Jackson.............. 666,142 
Brake, E. C. k. & E. C. F. Otto, Jr «. GF-,971 
Brake-beam, Hoyle & Aglar........ « 666,197 
Brake-shoe, W. D. Sargent (reissue) ~ 11,885 
Bread, making, K. Zeininger......... 666,216 
Brick, manufacture of, J. H. ‘Amies....c00. 665,860 


Brick or_block, paving, H. W. Wanamaker. 666,078 
Bustle, J. Quigley 666,066 
Button, J. Campbell ... . 666,128 
Button, T. W. Ferguson.............eeee0e 666,005 
Button, collar, White & Burnham . 665,985 
Cake-rack, A. Muehlbein.... . 666,059 
Calculator, F. D. Fergusson. «... 666,091 
Car-brake, D. Beemer..............-.eeeeee 665,866 
Car-brake, emergency street, G. A. Carter.. 665,875 


Car-coupling, J. Hahn..................008 665,964 
Cars, operating-gear for doors of hopper-bot- 

tom, J. Simonton .......... cece eee wees 666,160 
Carbonating-machine, F. W. Zingsem (re- 

TSSUC)) aris ara se srs Sig) gee 8 6. bid 0 a's 4d 508a a6 8 Cate: 11,884 
Carbureter air-pump, E. C. Burgess. «+ 665,992 
Carpet-renovator, J. S. Thurman.... + 665,983 
Caster, ball, M. C. Hall.................02- 666,009 
Casting tubular shells, mold for, 

Baker) ooisig o caians. oa 5ie 6 si bcciateie ols aye acais See eee 665,865 
Centrifugal trap, B. O. Tilden.. + 666,118 


1. 666,062 
: 666/151 
+ 666,000 


Chair-spring, M. H. Naber.. 
Check-hook, H. D. McKinney 
Cigar-lighter, F. T. Dickinson.. 
Cigar-lighting and clipping device, 


Gel AR MAN Or oad. 0 ois Spoon ase bd bere je et deeiesd 665,921 
Cigar-tip cutter, automatic, Tritsch & Leh- 

TOMATO 16555 Saito on 0 oS 20 isi 26's, Viaje a eceig w 8 wae BS 666,074 
Clothes-line prop, W. F. Briggs +++ - 666,228 
Clutch, friction, C. B. Rumsey.... - 666,209 
Coat-collar spring,, H. A. Sevigne.......... 666,238 
Coin-controlled mechanism, W. H. Pum- 

PI OY. ss ccs. Secs ejay oceans fo ahd og0yi 6 dhe bod were tee 665,977 
Combustion-producing apparatus, L. D. West 665,947 
Cooking apparatus, J. P. Caldwell......... 665,952 
Cooking utensil, G. T. Allen...... «.. 665,859 
Coop, chicken, J. E. Lisby...... 665,918 


iI 666,106 


Crate, demijohn, J. Matthias... Hy 
- 665,880 


Crucible or retort, A. A. Crosby. 


Crusher, E. D. Chester........ . 666,129 
Cultivator, lister, W. S. Graha . 665,963 
Cut-out, W. L. R. Emmet....... ... 665,888 
Cutlery, table, I. Hirsch................00- 666,012 
Cutter-head, expansible, G. Johnson, Jr. . 666,230 
Cutting-machine, W. S. Foster.............. 666,243 


Cyanogen bromids, making, Goepner & Wit- 


COT: led eins ibs eiets: 6 ais wate eisiwias Sie, were wai se' 8 666,135 
Decorticating and disintegrating machine, 

A. J. Rudolph ........... eee eee ee eee 665,935 
Dental bridgework, A. P. Johnson -.. 666,143 
Devulcanizing-bath, J. Murphy............. 665,968 
Devulcanizing caoutchouc, india-rubber, etce., : 

Se Murphy? iiierjs see See Os od al ea Cale s 665,967 
Disinfecting apparatus, M. Sheridan. -.- 666,210 
Distillation, J. BE. Carroll............ + 666,242 


Door-lock, H. W. Eicher.. 
Door-securer, E. McKenne 
Door-sill pan, S. H. Dugan. 


- 666,219 
666,060 
- 665,958 


Door-stop, D. B. Hampton.. . 665,901 
Draft-equalizer, E. Harbottle.. a «-. 665,965 
Drilling-machine, C. W. Miles............. 666,019 
Dye and making same, orange, K. Jedlicka. 666,095 
Dye and making same, yellow acridin, K. 

DOGMCK A, ios eis a 6 sony sieve caters 8% Sieyd asalbiors 666,096 
Dyeing, etc., apparatus for, Jackson & Hunt 666,056 
Edge-setting machine, Z. Beaudry.......... 666,126 
Electric cut-out, J. H. Trumbull............ 665,943 
Electric machine, dynamo, H. E. Heath.... 665,902 
Electric motors, controlling, M. Waddell... 666,122 
Electric motors, means for controlling, M. 

Waddell csccscieccccseiare § shahisied oo 0 ed Sb 0 sei 666,121 
Electric waves, receiver for Hertzian a 

DUCE tts o's.5 sii ccees Siew % Fb alee lerenieiece . 665,957 
Electrical cut-out, C. - 665,928 
Electrolyzing soluble 

ANdre. 6s alsicss chen tates hls de wee eens 665,953 
Electromagnetic brake, F. L. Clark.666,183, 666,184 
Electroplate, composite, W. C. Clouse...... 665,955 
Electroplate, manufacturing, W. C. Clouse. 665,954 
End-gate, wagon, De Long & Emrich....... 666,186 
Exercising apparatus, G. D. Brenneman.... 665,990 
Explosive-engine, rear-compression, C. R. 

Daellenbach ........cccceceee eee e ee eees 665,881 
Fan, F. Philippi .............00085 . 665,929 


Fan attachment, F. M. Galbraith 
Faucet and drip-cup, combined, G. Schneider 
Feed-water heater and purifier, E. G. T. 


666,191 
665,937 


COLES > oi5 ao .ciaiora sa epecsw ecor ele a co a Siale exe e 680 wey 665,995 
Fence or railing, Porter & Both...... + 666,236 
Fertilizing apparatus, G. M. Sherman. 666,072 


File, sectional legal-blank, H. Simmon 
Film-holder, magazine, J. E. Thornton 
Filter, W. Jones....... ccc cece ee eeee 
Filtering material, H. Nordtmeyer.... 


666,073 
666,039 
+ 666,222 
- 665,925 


Fire-controller, S. Farrar............. . 665,890 
Fire-escape, J. G. Schaefer - 666,028 
Floor-set, C..E. Waters.......... - 665,945 
Flushing apparatus, C. B. Emery. . 665,887 
Folding arm-chair, M. Horst....... - 665,908 
Folding box, F. H. Houghland . 665,909 
Folding collapsible table, chair, ete., F. 

MACK: sve ieisigiere.cisse2 a, Save vsiad cece ist aw aiae ators to 666,017 
Formaydehyde-generator, R. P. Kuhn. . 666,104 
Fuel, composition, W. A. Patterson.. -. 665,974 
Fuel compressor, W. A. Patterson.......... 665,972 
Fuel, making blocks of, W. A. Patterson.. 665,973 


Furnace-charging apparatus, S. T. Wellman 
2) at.) er ere ee eee eee tee 
Furnaces, fume-condensing apparatus and 
fuel-accumulator for smelting, C. C. 


666,123 


LOGEGR 53. oie s ies hoe 2a aretd aes. eieya 38's 5,56 665,919 
Garment-fastener, M. W. Winston. - 666,082 
Garment-hanger, F. M. Osgood..... . 666,235 
Garment-rack, E. M. Clarke...............6 665,877 
Gas apparatus, acetylene, M. de Lasserve.. 666,200 
Gas-compressing machine, S. D. Flood...... 665,959 
Gas-generator, F. L. Slocum............ . 666,033 
Gas generator, acetylene, F. E. Layton.... 666,147 
Gas generator, acetylene, W. Miller..... - 666,204 
Gas generator, acetylene, J. W. Reeder.... 666,208 
Gas generator, acetylene, Weeks & Earle.. 666,042 
Gas, making, F. L. Slocum................ 666,032 
Glass-blowing machinery, J. A. Arnold.... 666,125 
Glass-teeming appartus, J. W. Cruikshank.. 666,086 
Gold and ore sizing machine, W. Gray. . 666,050 
Gong-tripping mechanism, F. M. Dunn 666.189 
Governor, C. C. & E. A. Riotte....... -. 666,237 
Grass, grain, etc., machine for cutting, R. 

W. THUSSCY: iis hese cede sees sek ee eas 666,055 


Grinder, sickle, J. W. Latimer 665,916 


Grinding-mill, G. M. Ditto. 666,001 
Gun, automatic, A Burgess. . é 666,084 
Guns, shell-ejector for breakdown, E. EB 

StU DDS > ca:des cesreiacejers a5) ssctore: Sis. 06e Siero dia eye were 665,941 
Hair-pins, etc., manufacturing, W. S. Bech- 

MOND. 945275 We tre tet Sie eae ease dango 665,989 
Hammer shifting die, forge, J. A. Scott.... 666,248 


Harp, L. Lehman.......... cee e cece eee e eee 666,016 
Harvester and shocker, corn, H. J. Hegwer. 666,140 
Harvester, corn, W. H. Roe...........00.. 665,934 
Harvesting-machine, C. A. A. Rand we. 665,933 
Hat-holder, Shoettle & Meyer.. -. 666,031 
Hat-pin, G. W. Dover....... - 666,132 
Heat into mechanical energy, c 

FH: <ZOCMWY . 3.5.45 b 5-275 50/0 6:0 0s o-gravassed ales Ose 666,043 
Heater, H. Schwickhart ...............0. 666,113 
Heel, cushion, J. F. B. Litchfield .. 666,201 
Hinge, H. F. Schwenker......... .. 665,940 
Hog-guard gate, I. C. Walker......... .. 666,168 
Hoist, fluid-pressure, N. A. Christensen.... 665,993 
Holdback, M. D. Schaller............... . 665,936 


Horseshoe-nail machine, B. J. Abbott 
Horseshoe, soft-tread, Galley & Roudebush. 


665, 857 
666,007 


Horseshoes, machinery for manufacturing, 

J VERNON 665.555 sts Gost wee eae si eee 666,075 
Hub, wheel, E. Bruggemann «. 665,872 
Hydrant, R. H. Mitchell..... . 666,205 
Hydraulic elevator, steam, E. B. 666, 156 


Hydrocarbon-burner, H. Merkel....... 666,148 
Hydrocarbon-burner, E. G. Mummery...... 666,020 
Igniter for explosive-motors, electric, C. E. 

Lut beteys bs aa ee rerayste ee atone 5 oo eee 666,105 
Insulated electric conductor, W. L. R. Em- 

MOC? sisisa sot assis oe nies woes Ree sO.488 666,003 


Ingulating electric conductor, W. L. R. Em- 


OU iasie.s Sib Siesta sree eevee 6 666,004 
Keyless lock, M. L. Lawson .. 666,231 
Lacing-hook, F. A. Herrick................ 666,011 
Ladder can-holding attachment, H. Kepler. 666,099 
Lap-robe, M. Solomon...........seseeeeees 666,034 
Lamp, electric-arc, J. A. Dalzell... - 665,882 
Lamp, formaldehyde, R. P. Kuhn 666, 103 
Lathes, | shaft-supporting mechanism for 

crank-pin-turning, Tindel & Albrecht.... 666,040 
Lead pipe, tin-lined, A. Barraclough 666,241 


Lemon-squeezer, A. Baumgarten. 665,988 


Life-saving buoy, J. J. McGee.... - 665,924 
Lightning-arrester, W. D. Wood. 665,986 
Loom picker device, J. Hiebel... 665,904 
Lubricator, C. B. Richards... -. 666,025 
Machine-tool, C. W. Miles.........e..ee0e- 665,936 


Mail catching and delivery frame, F. C. 
KiIDY coccccccevccescvevvvsvvecccesens G06, 101 
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Mail-pouch, J. N. Tabler.........eeseeeeees 665,942 
Match-box, J. A. Shimp.. . 666,030 
Mathematical device, O. Schleiche ..- 666,070 
Measuring-instrument indicating a iS, 

Az ASCH 2:5 fa%eesiers sie Fie airneraione Soares. . 665,862 
Measuring machine, cloth, C. H. Young . 666,173 
Metal-cleaning composition, J. L. Bach.... 665,864 
Metal-working apparatus, electric, E. Thom- 

SOM sesso pats aed ia 6: snd. tees a uats,0-G ye oye fehieha B08 dbreve 666,161 
Metal-working, transforming apparatus for 

electric, E. Thomson...........ceeeeee 666,162 


Metallurgical furnace, A. Reynolds. 


666,155 


Molding-flask catch, GW. Packer. «» 665,927 
Mole-trap, A. B. Simmons..........e.eeeee 666,212 
Motion, apparatus for obtaining 

eating, L. J. Le Pontois............... 665,917 
Mower, lawn, Rauber & Lentz.. 666,111 
Music-leaf turner, H. N. Maxey... M cateiivia’s A-6te6 666,018 
Music-scale educational apparatus, R. L. 

Praisher: 6.06 ose 43d ssw de 2s 0s Ge eee oe oe 666,247 
Nickel or allied metals, - 

tion of, M. Kugel ... . 665,915 
Nut-lock, E. R. Oliver... . 666,065 
Office- -chair, H. H -Paine.. -. 666,110 
Oil-can, F. J. A. Kindermann Wiad ce dis ides carer's 665,914 
Oils, thickening or solidifying mineral, Hel- 

bing & Passmore...........eceeeeeeeee 666,010 
Ore-concentrating table, W. G. Dodd. .. 666,002 
Packing, C. Restein............0.000% +. 665,979 
Packing, sheet, A. B. Pratt... -- 665,931 
Paper-board machine, I. Oeser. +. 666,207 
Paper box, F. H. Houghland.............. 665,910 
Paper-feeding machine, W. Bridgewater... 665,951 
Paper-making machine, KE. C. Briggs....... 665,868 
Paper-stuff pump, I. P. Dillon........ .. 666,089 
Photographie shutter, G. F. Fraley .. 666,006 
Pianoforte, C. R. S. J. Halle..... -. 666,138 
Pianos, metal frame and bh ate 

for, C. R. S. J. Halle..... +. 666,137 
Pipe-coupling, B. C. Batcheller............ 666,175 
Piperazin quinate and making same, W. 

CommMetein 26.6. ci crececeeescweseeesens 665,879 
Pithy plants, machine for reducing, E. S. 

Bradford ..... cece cece cece reece eeee 666,178 
Plastic material, mold for pressing, J 

DACKSON, eres his bidielere  oialaera ce tea ieiete Oy 6 Bis, Gee 666,141 
Plate-holder, H. L. French..... +. 665,960 
Plow attachment, W. H. Hornsby. -. 666,195 
Plow-carriage, C. Radvanyi...... ++ 665,978 
Poke, animal, F. H. Robinson....... -. 666,158 
Pole or column, triangular, J. Lanz... -. 666,146 
Pole or shaft coupling, R. O. Neville. -. 666,206 
Post-office depository, W. H. Taylor - 666,038 


Potato-digger, P. Schurman....... 
Power-transmitting mechanis: 

speed, B. V. Nordberg..............008 
Printing-films, safety-adjuster for, B. Day. 
Printing-plate, J. Kaegi............eeeeeees 
Printing-press inking apparatus, H. A. W. 

W000 6 ed ee ee oe Shree db eerie oe dese 
Propeller and rudder, screw, W. M. Walters 
Propelling motor, boat, J. F. I<erns........ 
Puddling mechanism, R. A. Carter......... 


Pulley, pressed-wood belt, I. Myszczynski... 
Pulley, sheet-metal step, F. Albert......... 
Pulley system for conveyer-belts, etc., J. & 

Ws Tittise cisco ete ekidand aevet cea tee 
Pump, I. O. Day.... 5 
Pump, H. Hoerbiger......... - 
Pump, centrifugal, H. Perry. 


Pump lining, centrifugal, J. 
Pump-trap, P. BE. & E. J. Quin 
Puzzle, Norris & Sprague...... 
Rail-joint block, N. G. Vosler. 
Railway-brake, M. E. IXane... 
Railway elevated, B. Kienholz.. 


- 665,939 


666,064 
666,087 
666,098 


666,240 
666,077 
666,100 


Railway gate, J. A. Bostorf............... 665, 867 
Railway-switch, electrically controlled and 

operated, P. B. Williams............... 666,080 
Rake, hoe, and sod-cutter, combined, A. W. 

Brooks: ose ieee vee tee receenscoveee 665,871 
Ratchet-wrench, P. Lord. .. 666,202 
Razor, A. G. Johnson............ -. 666,097 
Receptacle, composite, A. Dryfoos -. 666,090 
Reel-holder, R. Cardwell............ .. 666,182 
Refrigerating apparatus, A. Shedlock. «.- 666,223 
Refrigerator, L. De Veau........... . 665,885 


Refrigerator-pan alarm, G. 
Rheostat, E. M. Hewlett... 
Rolling machine, metal, W. 


666,047 


+ 665,903 
+ 666,057 


Roof, W. Simop.........eceececceece -.» 665,981 
Rotary engine, J. Jackson. ~.-. 666,013 
Rotary engine, W. Obuch...............06. 665,970 
Sack-jolter for sacking grain, ete., M. A. 

GATEOTE a8 sisierecscs 8 alae ss a0'g 008 Bie 6 8 ceb ae Soe 666,049 
Sad-iron, C. H. Sheftall............. » 666,115 
Sanitary appliance, A. O’Brien.. 665,926 
Sash-balance, A. S. J. Haygood............. 666,054 
Sash, slidable and swinging window, B. 

Fas Wass ay0'0 Sis sie bi deo wee es bc wi te eee os tee 666,053. 
Seale, price, S. R. Munson. aitsre eles Sa eisiene 665,922 
Seal-lock, M. Schier...........ccce eee wees 666,069 


Seal, milk-bottle, H. O. Robinson... 
Sealing-cap, vessel, R. [ay...... 


Sealing device, envelope, E. - 666,172 
Seat-support, M. H. Naber............. - 666,061 
Sewing-machine feeding mechanism, E. E. 

B@a ne (56 ois e100 syacee 0s d.ctaa eieuscatese $08 ab eas 666,226 
Sewing machine, hat-binding, E. von Traut- 

VORCCT 25 cis hoes Sates PNG ee Sarees ee wie-ae 666,041 
Sewing machine, shoe, E. E. Bean. -.. 666,225 
Shade-cutter, J. F. Walker....... .. 666,169 
Shade-roller bracket, J. Brobst. .. 665,870 
Shaft-coupling, J. Kennedy........ .. 666,144 
Sharpener, knife or tool, F. Foster. ... 665,895 
Shingling-bracket, W. L. Dudley.......... 666,133 
Ships, ete., means for carrying water or’ 

other liquid ballast or cargo in, Wailes 

& Mason’. osc ei cee ee cecenaseeaces 666,076 
Shirt, W. Auld...... «+» 665,863 
Sifter, ash, J. Glover.. -.. 665,961 
Silk threads, composition of matter for 

manufacturing artificial, A. Petit.. . 665,975 
Siphon-fitting, Van Nimwegen & Bruns.... 666,214 
Smoothing-iron, R. E. Van Court.......... 666,224. 
Soldier’s field equipment, J. R. M. Taylor.. 666,117 
Solutions, anparatus for decomposing, Ha- 

thorne & Hobson......... cece cece ee eee 666,221 
Spectacle or eyeglass case, G. W. Wells.... 666,124 
Spindle-bearing, E. H. Ryon.............. 666,251 
Spinning-machine  spindle-support, E. H. 

IRVON) oi sibs k oases Chain visa Hewes ae eae 666,252 
Spoke-blank, sheet metal, E. G. Budd «.. 665,873 
Square, leveling, F. Fontanella...... .. 666,190 
Steam-boiler, R. Schulz............ ... 666,071 
Steam, filtering, W. H. Barr.............. 666,044 
Step for cars, stairways, etc., H. J. Hamil- 

HOM wince Ard Fae ei whee aide See dale euanine 665,900 
Stiffening fabric, compound, C. H. Crowell. 665,996 


Stirrup, J. W. & W. S. Davis 
Stop, magnetic, F. P. Howe. 
Stopper, C. N. Brisco........ 
Stove, heating, E. C. Cole. 


+. 666,159 
+ 666,139 


+ 665,884 


- 666,196 
« 665,869 
« 666,130 


Stove-top lid, J. L. Clark. - 665,994 
Stovepipe- thimble, H. Mohie. asada wevatarevore’a wd 666,149 
Stud or button, lacing, Newman & Rector. 666,063 
Superheater, W. C. Borrowman, et al 666,127 
Superheater, Konig & Mager........... - 666,015 
Sweeper, J. Zellweger........ccceeseceecee 666,250 
Tap, Siphon-bottle, Van Nimwegan & Bruns 666,215 
Target, BE. W. IKnowlton...............065 666,102 
Tea or coffee making apparatus, J. D. Grace 665,962 
Teaching touch type-writing, instrument for, 

E28. Brown) Siti s ohciee tao sn 1 eos 6 665,991 
Telephone-exchange circuit and appliance, 

G. K. Thompson... .... cece cece eee ees 666,213 
Telephone toll-line apparatus, A. . 665,874 
Telephone-transmitter germicide device, A. 

Be Varsenios ce srs, farce fe tea be eee 666,199 
Telephonic appliance, F. R. McBerty . 665,923 
Thermometer, clinical, J. J. Hicks... - 666,094 
Threshing-machine, J. Galland..... 666,244 
Tire, C. E. Bradish........... . 666,179 
Tire, J. E. Ulsh........ - 666,166 
Tire-Heater, I. Harveyv..............6 - 666,193 
Tire-inflater, automatic, P. F. Gillette . 665,899 
Tire-shrinker, W. Van Gist............ 665,944 
Tire, vehicle rubber, W. R. Giddeon.. « 665,898 
Towing apparatus, boat, H. W. Alden . 665,950 
Toy, flying, J. Roche.............000% + 665,980 
Toy puzzle, F. Armbruster. ‘ - 665,861 
Trolley-finder, electric-car, 666,177 
Trousers, FE. I*. Ilenderson 666,246 
Truck swivel for locomotives, 

Crowell .oisi.ccsieiee cies sare ein dia ceed celia 665,997 
Tube. See well-tube. 

Tug, thill, CO. B. Mead... .... cece ce eee ween 666,107 
Type-writing machine, G. C. Blickensderfer. 666,176 
Umbrella, Climenson & Winger...........6. 665,878 
Urinal, B. O. Tilden...........0eeeeee sees 666,119 


(Continued on page 61) 
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Cross 
= Feed 
FOR FINE, ACCURATE WORK 
Send for Catalogue B. 
SENE*A FALLS MFG. CO. 
695 Water Street, 
Seneca Falls, N.Y., U.S. A 


BABBITT METALS.—SIX IMPORTANT 


formulas. SCIENTIFIC AMERICAN SUPPLEMENT 11230 
Price 10 cents. For sale by Munn & Co. and all news- 


dealers. Send for catalogue. 
S J SigastiaN LATHE CO'29SeWERT ed 


MACHINE SHOP OU TEATS 


OT} TOOLS ano SUPPLIES: 


a EVeDY KNOW Tool in the Wort 


for every trade and profession is cor- 
rectly explained and described—with 
accurate illustrations—in the new and 
improved 1900 edition of 


MONTGOPIERY & CO.’S 
TOOL CATALOGUE 


which is printed from new type, and 
is full. of practical Tool information 
from the first to the last of the 510 
pages. Copious index. Pocket size, 
644 x4iginucnes. Sent by mail for 25cents. 


MONTGOMERY & CO.. 105 Fulton St., New York City. 


Presses for 
Sub=-Press Work. 


Five sizes. 


h gearcrsse TOOL 
CATALOGUE 


ayencen 


Sub-Presses and 


Tools to order. 
t& Send for Circulars. 


BLAKE & JOHNSON, 
P. 0. Bex 7, 


WATERBURY, CONN. 


Water Emery 
Tool Grinder 


Has no pumps, no valves. No 
piping require to supply it with 
water. Always rea:ly for use. Sim- 
plest in construction, 1 ost efficient 
— in operation. 

@™ Send for cataloque and prices. 
W. F. & JNO. BARNES CO. 


1999 Ruby St., Rockford, III. 


SENT ON TRIAL. 


Prepaid to any address. 


" Coggeshall Patent 
THE CLEANER THAT CLEANS CLEAN 


Steam Tube Cleaner. 


NO Moisture, Saves cost quickly. A trial costs 
Scale. Cleansfromendtoend. you nothing 


The Coggeshall Mfg. Co., 123 Liberty St., New York. 


NEW YANKEE 
DRILL GRINDER. 


tequires only ONE adjustment to grind any 
size drill within range of the machine. 


SIMPLEST, FASTEST AND BEST. 
Gage Jaws and Calipers done away with. 
Saves time, breakage and wear of Drills. 


WILMARTH & MORMAN CO., 
153 Canal St., Grand Rapids, Mich. U.S,A. 


There is never any question 
about the quality of a 


B. F. BARNES 
UPRIGHT DRILL. 


The tool here illustrated is our 20-inch 
Drill,and we guarantee it to drilJ up to 
linch in steel and 14 inch in cast iron =@g 
at. a good gait and without strain. We 
build larger sizes and will be glad to 
send full data on our entire line to 
interested people. 


BK. F. BARNES CO., Rockford, Ill. 


GUYER’S PATENT 


DESUEEUR FURNACE. 


Latest, Cheapest and Best. 
Takes the place of Heap 
or Stall Roasting. 
Saves time and money. 
a) Write for particulars. 
HENRY GUYER, Casilia 514 LIMA, PERU, 8. A. 


WW LIKE A CHARM. 


*s[OO,L 
Ainqu3Q 4310 | 


WORKS 


Perfect satisfaction is experi- 
enced ae our No. 5, 6 or 9 
Hand Pipe Threading and 
Cutting Machines. Crank or 
ratchet power. Gears housed 
from dust. Chasersset by grad- 
uation to any size, can be re- 
leased from threading while in 
motion, opened to permit pipe 
being cut, and instantly ciosed. 

[ Cs Send for Free Catalogue to 
The Merrell Manufactur- 
ing Co., 501 Curtiss Street, Toledo, Chio. 


Acetylene Gas Burners. 


. Schwarz Perfection Lava Burier. 
ALL v. iw LAVA Highest awards in all Acetylene Expo- 
' sitions. Made of one piece of lava. Are 
peuleleas and every one tested and quar- 
anteed. ta" Send for Price List. 


IMPORTED 
] 


Blowing. Sole Agents for 
Smoking. 
NO Carbonization. the U. S. and 


Perfect Alignment. Canada. 
M. KIRCHBERGER & CO. 
50 Warren Street, New York. 


Acetylene Gas Lighting 


Reduced to the most 
Efficient, Safest, Simple 
and Economical Use. 


We guarantee our machines per- 
fectly automatic in action, to ex- 
tract all the gas from the carbide, © 
and absolutely no over production 
or loss of gas. Approved by the va- 
rious Boards of Fire Underwriters. 
Standard sizes ) to 60 lights. Ex- 
elusive territory given to responsi- 
ble agents. Correspond with 


\AGARA FALLS ACETYLENE GAS MACHINE Cu.. 
Niagara Falls, N. Y. and Canada. 


Valve, H. G. Ginaca.. odes wea da seers, 688,245 


Valve, J. Kennedy.............008 666,145 
Valve mechanism, I. L. Fitz Hugh. .. 666,134 
Valve, safety, J. E. Osmer........ -. 666,109 
Valve, safety, P. Whiting..... .. 666,171 
Valve, throttle, C. B. Richards. . 666,026 
Vehicle; oF. Brand .eic 350.05 2s ois e o wates Sieve eee 666,093 
Vehicle coupling and steering connection, 

J. E. & J. A. Ebersole................. 666,218 
Vehicle draft device, J. W. Porter. - 665,930 
Vehicle, motor, R. H. Cloughley.. - 666,085 
Vehicle, motor, F. E. & C. B. Gro . 666,136 
Vehicle, motor, C. A. Tileston.............. 666,239 
Vehicle propelling and steering mechanism, 

Wie He (Williams. iiscsites osc eoante wae wes 666,081 
Vehicle-wheel, J. H. Jackson............00. 665,911 
Wagon for delivering fermented liquors, 

tank, J. Grun......cseeee cece eee eee eee. 665,051 
Wagon-jack, A. M. Kauffman..... 666,014 
Wall, suspended cross, F. Wehling . 666,079 
Washboard, A. R. Speer........... 666,036 
Washing-machine, C. E. Frick.. 665,896 
Watch-regulator, L. Erickson... .. 665.889 
Water-closet, F. H. Paradice... . 666,152 
Water-glass shield, E. T. Reed............. 666,154 
Wax, production of sealing and bottle- clon 

ing, W. Ellram................000- - 666,046 
Welding apparatus, electric, A. F. . 666,157 
Well tube, tubular, G. C. Dimock 665,886 


Wheel. 


Wind-wheel. 


See vehicle-wheel. 


Wheel wrench, sprocket, H. J. Cordle...... 666,131 
Whiffletree-hook, I. C. Hall................ 666,192 
Whitening or finishing machine, H. A. Axtell 666,174 
Wind-wheel, W. H. Aldrich................ 665,858 
Windmill, b. L. Fetty....... - 665,891 
Windmill, Harris & Carruth 666,052 
Winding apparatus, edgewise, H. Geisen- 

DONOR 5. PASS Sere elas a Sone ae Sethe Oe ween 666,008 
Window antirattler-protector, G. Cooke..... 665,956 
Window or door, C. E. Reynolds............ 666,112 
Wire-drawing machine, T. M. Foote. 666,048 
Wire-fabric edging, H. J. Steffen... 665,982 
Wire-stapling machine, H. Weber 665,946 
Wood chipper and crusher, combined, H. G. 

Shortt . 666,211 
Wrench, A. E._ Abrahamso . 665,987 
Wrench? D. O. Brunner..... . 666,083 
Wrench, R. Meeks.... .. 666,108 
Wrench, T. F. Mooney.. . 666,150 
Wrench, A. Shepard............ cece ee ee eee 666,029 

DESIGNS. 
Badge, V. Lebnerd........... cee eee eee cence 


Badge, Rickert & Eckert. 
Bicycle-prop leg, KF. L. G. 
Book-cover, H. C. Miller 
Can or vessel, sheet-metal, F. 
Caster-spring holder, A. R. Erwin 
Dish; C.-Streiffs pasa css oie vee oe 
Electric-light fixture, W. McConnell.. 
Glass dish, W. Marrett............08- 
Grate-bar, D. S. Richardson................ 
Hot closet and carving-table, E. W. T. Rich- 

MONG, Pose Goss tres Sea wevae 0 ov al ree 33,929, 
Tce or hot water bag, C. W. Meinecke....... 
Match-box and ash-receiver, C. A. S. Herchel- 

TOGG?! fire teeisie eG WO RS aiecod, abe eo. ale iene ole Seen 
Nut, pipe-coupling, C. Luke 
Pin, safety, A. Weiler.... 
Radiator, E. C. Ross...... 
Shoe, button, A. W. Rich. 
Skate, ice, O. W. Everett. 
Sprinkler head, lawn, G. 
Stove, gas, E. W. T. Richmond. 
Stove-grate, D. Lester........... 
Tool-handle wedge, W. I’. Waite..... 


— 


TRADE MARKS. 


Apparel, certain named _ wearing, 
Rubber Company..........seeeeeeeeeeees 
Beer, Burgerliches Brauhaus in Pilsen. 
Beverages, certain named, Caldwell & L: 
Books, certain named, R. Kipling 
Boots, shoes, slippers, 
Hutchinson Company 
Boxes, folding paper, Webb Folding Box Com- 


3 iy 910 
33/923 


33,930 
33,913 


33,914 
. 33,918 


Monarch 


and leather, Clark- 


DANY! is acne ans cpe cai ciere tere aie Rios Bees 35,769 
Brushes and brooms, Tracy-Wells Company.. 35,768 
Chocolate, sweet, Walter Baker & Company, 

35,784, 35,785 
Clothing, certain named, H. S. Peters........ 35,762 
Corsets, Warner Bros. Company............. 35,761 
Cotton goods, certain named, A. S. Forbes.. 35,760 
Dry goods, certain named, American Trading 

COMPANY, 60 5 Rios hte aa encies Wee teow Base 35,759 
Inseticides, D. Bardet..............00005 +. 35,779 
Leather, Kullman, Salz & Company...... . 35,766 


.. 35,767 


Leather, Wolff Process Leather Company 
. . 35,776 


Medicine, certain named, L. Royer. 
Medicines, certain named proprietar 


PA DTAN 2speresapisve ney ccteonatstese caste ace eWys erecta ess ace 35,775 
Pharmaceutical products, certain named, Dr. 
Lilienfeld & Co....... ccc cece ee cence ee ees 35,772 
Photographic paper and plates, Dr. Lilienfeld 
OE COs hesracd spa aiocl as cys eapelse Sei alen ower ewe 35,771 
Piano-players, automatic, T. P. Brown...... 35,787 
Remedial preparations, certain named, H. 
Sternfeld) 7. 5.5.20 sei eed ieee oe dscns es 35,777 
Remedies, internal, Huffman & Hooven...... 35,778 
Ribbons, sashes, and silk goods, H. B. Claflin 
Com Panye ree idileeelcoct i neces eke Metere eee 35,758 
Salt, block, Belmont Stable Supply Company.. 35,786 
Shoes, ladies’, Radcliffe Shoe Co............ 35,764 
Tea, Eppens, Smith & Wiemann Company.... 35,783 
Toilet powders, H. B. He8s8............00000- 35,774 


Toilet preparations, certain named R. M. 
Heath & Company. 
Tonics, A. R. Hart.... 
Wells, pipe-holders use 
her Pump Company 
Winding-machines, Universal Winding Com- 
pany 


35,773 
35,780 


35,789 


LABELS. 


“Alma Rosa,’’ for cigars, American Litho- 


graphic Company............ ee eee eee wees 8,062 
“Breunig’s Heal Skin,” for a toilet prepara- 

tion, 3, -Breunig:s cence eee See ieee es ee 8,072 
“Cosmodont,’’ for a dentifrice, C. G. Pease.. 8,071 
“Doctor Pease’s Perle Paste,’’ for a denti- 

frice,C:G; (Pease csc inc cnc gece es eees 8,069 
“Dr. F. W. Lange’s Lactated Tissue Food,’’ for 

evaporated milk, F. W. Lange............ 8,065 
“George Beck’s Meat Sauce,’’ for meat-sauce, 

GS BECK Socrnay.t ce trois trav erauctetatose oronaie ere te 8,068 
“George Beck’s Oyster Cocktail Ketchup,’’ 

for oyster-cocktail catchup, G. Beck...... 8,066 
“George Beck’s Oyster-Sauce,’’ for oyster- 

sauce, ‘Gs Beck oss i030 cisco o:6 oie vv eb ore ele. os 8,067 


“Hall’s Magic Hair Dye,’ 
Charlotte Drug Co 
“Headlight Overalls,’’ 
Carter & Company 
“Perledont,’’ for a dentifrice, C. G. Pease.. 8,070 
“The ‘Chieftain’ Mantle,’’ for mantles for in- 
candescent gas-lamps, United Incandes- 


for a_hair-dye, 


cent Light Company.................02008 8,059 
“ ‘The Harvard’ Country Club Rye,’’ for whis- 

key, (O. Re, Gratin. «3 o0's.4,tareisetcornavesteiteee 8,064 
“Vista,’’ for cigars, Schmidt & Co........... 8,063 
“‘Warner’s,’’ for corsets, Warner Bros. Com- 

DED Ys re ee ee ht ee Series tie avananda 28 Veo Soerere ce 8,061 

PRINTS. 

“Motor Bicycle Playing Cards,’’ for playing- 

ecards, United States Playing Card Com- 

DAM Ye hse tore calatand cuateraue eiaestate he 0 lehevele stesseaceats 293 


A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in 
print issued since 1863, will be furnished from 
this office for 10 cents. In ordering please state 
the name and number of the patent desired, and 
remit to Munn & Co., 361 Broadway, New York. 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
oing list, proviged they are simple, at a cost of 
5 each. 23 complicated the cost will be a little 
more. For full instructions address Munn & Co., 
361 Broadway, New York. Other foreign patents 
may also be obtained. 


RIDE 50 MILES-PEDAL ONLY 35. ECLIPSE 


ENO FOR BOOKLET. 


TO LAST TEN YEARS 


without repairs. We warrant our 
fA Cyphers Incubators to do that and 
suaranteethem asfollows—to require nosup- 
jlied moisture ; to be self- -ventilating and reg- 
tating; to operate with less oil and expense; 
” be fire proof; easiest tooperate ; iio produce 
‘ronger chicks ; to out-hatch any other ma- 
bin ormoney refunded. Circulars and prices 
free. 192 page book, ‘*Profitable Poultry 
Keeping.” 200 new illustrations for 10¢ stamps. 
M Ask fcr book 1:4 Addre-s nearest office. 


Epehert Incb.Go., Boston, Mass., Wayland, N. Y., Chicago, Ills. 


McCabe's Portable Ele.trie Gonreyor 


For Loading Ships from Docks and Warehouses 


saving over 50 percent in time of loading. By means 
of this portable ship and warehouse Conveyor, any sack ! 
or package cargo, that can be. handled ina sling, can be. 
put aboard ship as fast as it can be stowed and in an: 
unbroken condition. 

By means of this Electric Conveyor, flour, grain, 
sacked goods, etc.. can be delivered at the hatch at the 
rate of 4,000 sacks per hour; and it does away with all ; 
staging and hoisting. 

Corre spondence wit” ship. warehouse and stevedor- 
ing firras solicited, when photos and a full description 
of the invention will be forwarded. 

Address Capt. W. L. McCABE, Stevedore, 

Tacoma or Seattle, Washington. 


PEREECT: PUMP - POWER. 


is attained only in the 
TABER ROTARY ero 
2 They are mechanica| 

§ simple and durable.W an: 
pump hot or cold fiuid, | 
hin or thick. Requires 
no skilled mechanic. Most 
ower at least cost. All parts 
F [itorchangeable. Made of 
iron, steel or bronze. Can be 
driven by belt, motor or en- | 


My SUPPLICD! 
MoIsTURE. 


MANUFACTURING C°. 


+» ELM 


a Famous for ilse 
* Big-Thick 
Creamy 
Lather. 


“ 
The Only Hind that 
Hen Dry on the Face” 


SOLD EVERYWHERE. 


Williams’ Shaving Stick, 25c. 
Genuine Yankee Shaving Soap, 10c. 
Luxury Shaving Tablet, 25c. 
Swiss Violet Shaving Cream, 50c. 
Williams’ Shaving Soap (Barbers’), 6 
Reund Cakes, 11b., goc. Exquisite also 
for toilet. Trial cake for 2c. stamp. 
The only firm in the world making a 
spectalty of SHAVING Soaps. 


THE J. B. WILLIAMS CO., Glastonbury, Ct. 


LONDON PAKIS DRESDEN SYDNEY 


| eae attachment. Large Illustrated. Catalogue free 


ABER PUMP CO., 32 Wells St., Buffalo, NY. U. S.A. 
6 ” Write 
The “‘ Wolverine ’’ Three geroak 


Cylinder Gasoline Ma- 
rine Engine. 


The only reversing andself- 
starting gasoline engine: on 
the market. Lightest engine 
for the power built. Practi- 
cally no vibration. Absolute- 
ly safe. Single, double and fy 
triple marine and stationary — 
motors from & to 30 H. P. 
WOLVERINE 

MOTOR WORKS, 
Grand Rapids, Mich. 


ARMATURE WINDING, RIGHT AND 


Left Handed.—An important paper forall amateurs. 17 
illustrations. SCIENTIFIC AMERICAN SUPPLEMENT, 
No. 1139. price 10cents. Forsale by Munn & Co.and 
all newsdealers. Send for cataloé ue. 


THE MIETZ & WEISS KEROSENE 


and GAS Engine 


burns KEROSENE 
cheaper and safer than gaso- 
line. Automatic, simple, re- 
liable No electric battery 
1 or flame used. Perfect regu- 
lation. Belted or directly 
coupled to dynamo for elec- 
tric lighting, charging stor- 
‘age batteries and all 
power purposes. 
{2 Send for Catalogue. 
A. MIETZ, 
128-138 Morr St., New York. 
Markt&Co., ,London, »Hamburg,Paris 


TO MINE OWNERS 


You need a Hofating Engine. 
You want the best, strongest, 
safest, most up-to- date engi ne 
that is 3 made—the most durab le 
and yet the greatest 
saver of money. Send 
for our free catalogue' 
and state the size of en- 
gine you want. We 
uild them for mines, 
narries and docks. Both 4 
riction and gosto ‘fF 


hoist, 6 to 150 H. ana = 
an parts cael interchan; cable, WEBER GAS & GASOLINE 
20.5 P. 0. Box 1114-2, Kansas City, Mo. 


ICE YACHT BUILDING.—COMPLETE 
details for the construction of Ice Yachts, with many 
illustrations, are contained in SUPPLEMENT Nos 624. 
1154, 1197 and 1253. Each number gives plans of: 

a different boat. Price 10 cents each. Hor sale by Munn 
& Co. and by all nevsaealers. 


With one oF our 


Ss 
=== MONARCH “ult 


5200.00 
anD UP 


ot 


34 10 45 nonse power 


GRAND RAPIDS GAS- ENGINE & YACHT CO GRAND RAPIDS MI 


cn 


EVOLUTION OF THE AMERICAN LO- 


comotive.—By Herbert T. Walker. A valuable series 
by a member of the National Railway Museum Commit- 
tee. The locomotive from 1825 to date is described and 
illustrated by careful drawings, great attention being 
given to. historical accuracy. 21 illustrations. SCIEN- 
TIFIC AMERICAN SUPPLEMENTS 111°, 1113, 1114. 


; Price 10 cents each. For sale by Munn & Co. and all 
; newsdealers. 


ALWAYS 


No tinkering and fussing. 


Just a turn of the 
wheel and she works. A chain is as strong as its 
weakest link. An engine is as perfect as its poorest 
part. If your enginc has a poor oiler, a defective 
sparker. an inferior mixer or any «ther cheap parts. 
your boat is useless. There is nothing made that 
in any sense competes with the Lozier Marine Gas 
Engine. It is the only perfected contrivance of its 
kind. Learn about this. ; 

Our 1901 advance catalogue which we will send you upon re- § 
ceipt of five cents in stamps, will post you on boat power and 
save you endlesstrouble next summer. 

THE LOZIER MOTOR CO., 
26 Water Street, Plattsburgh, N. Y. 


HIGHEST EFFICIENCY 


attained inthe 


STOVER 
GASOLINE 
ENGINE 


The best is always cheap- 
est. Write for prices. 


Simple of construction, positive 
in action, easyand quietin ope- 
ration, Especial y adapted to 
pumping snap, oil, sugar, lard, 
glucose, acids, starch, glue, var- 
nish, corn and water, malt, etc. 
Large sizes for irrigation. 

Made as a belt or steam pump, or com- 
bination, or operated by electric motor 
or gasoline engine. Manufactured by 


DAVIS-JOHNSON CO., Station V, CHICAGO, ILL. 


What Do You Want To Bee 


We can tell you where to buy anything you want. 


Write us 


for the addresses of manufacturers in ANY line of business. 


Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 
SEND FOR THE 


Scientific American = « 
= [Nanufacturers’ Index 


This index is sent gratuitously to 


P 2 


good: 
countries. 


rospective purchasers, both in this country 
and abroad, who inquire for the addresses of dealers and manufacturers of the 
s and machines classified therein. It is also sent to reliable Export Mer- 
chants in the United States_and to the United States Consuls in all foreign 
Address [nquiry Department. 


P 2 


MUNN & CO., Publishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK. 
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American. 


JANUARY 26, 1901. 


Grand Prix, Paris, 1900 


Mow Another Proof 
Of Superiority 


Coe Smith Premier 
Cypewriter 


has been adopted for the Official 
Work of the 


PAN-AMERICAN 
EXPOSITION 


Buffalo, 1901 


The Smith Premier Typewriter Co., 
SYRACUSE, N. Y., U.S. A. 


Every Hour 
ofthe Day 


Every Day 
ofthe Year 


You can 


Steady Reliable Work 


from the 


| Feemington 


WYCKOFF, SEAMANS & BENEDICT 
{ 327 Broadway, New York 


| 


144 Barclay St.. NEW YORK 
124 La Salle St., CHICAGO 
F5 af Seton eta BOSTON 
ak Pe _ yandoite St.. 
SL KANSAS CITY, MO. 
209 North 9th St. 
ST. LOUIS, MO. 
432 Diamond St.. 
PITTSBURGH, PA. 
3 West Baltimore St., 
BALTIMORE, MD. 
536 California St.. 
SAN FRANCISCO. CAL. 


. _ We will save you from 10 
to 50% ou Typewriters of ail makes. Send for Catalogue. 


THE BICYCLE: ITS INFLUENCE IN 


Healtb and Disease.—By G. M. Hammond. M.D. A val- 
uable and interesting paper in which the suvject is ex- 
haustively treated from the following standpoints: 1. 
The use of the cycle by persons in Fkealth. 2. The use of 
thecycle by per sons diseased. Contained in SCLENTIFIC 
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents. 
‘To be had at this office and from all newsdealers. 


P 


Dat 
NEVER FAILS" 


Is a phras2 which sums up ina few words the remark- 


The Angle Lamp 


This lamp is rapidly replacing all other systems of 
illumination wherever good light, ease of operation 
and economy are desired. While it is more brillisnt 
than gas or electricity, t never smokes, sinells or gets 
out of order, is lighted and extinguished as easily as 
gas, may be filled while lighted and without being 
moved ‘and burns for eighteen cents per month, 
Thousands are in use in homes, stores, offices, sales- 
rooms, factories, churches, etc. and demonstrate the 
wonderful value and beauty of oil when used under 
proper conditions. If you are interested in progres- 
sive illumination, you should” send ae our catalogue 
M.M. which shows all styles from 31.80 up. Free on 

vest. THE ANGLE LAMP COMPANY, 
ze Park Place, New York. 


during the holiday season, but we have found it 
good basiness policy to advertise in all seasons, 
for through our advertising we tind investors who 
desire to secure the unusual profits realized by 
investments in legitimate working mines, and by 
continuous advertising thev find us. 


The New Year’s Dividends 


disbursed by our house as financial agents for 
the several mining companies we represent and 
whose stock we have recommended to our cus- 
tomers. required the drawing and mailing of 
over 1,500 separate drafts and money 
orders, distributed in everv State of the 
Union, and we have never yet had a 
single dissatisfied investor or customer. 


Our Combination Order Plan 


divides the investment among several companies, 
dividend payers and first issues, at the ground- 
floor inaugura! prices, thus obviating risk of loss 
and insuring regular interest, maximum profits 
and security of princ:pal to the investor. 


If interested in large and unusual profits 
—regular interest and security of principal 
—send for our Booklets of paying mines, 
combination order blank, latest Reports 
and full particulars, that will give you 
interesting and profitable information on 
your investments for the coming year. 


DOUGLAS, LACEY & CO., 


Bankers & Brokers. Mining Stock Exclusively. 
66 Broadway-17 New St., New York. 
BRANCHES: 


CLEVELAND :— The Cuyahoga ” Building. 
PHILADEPHIA: -“ The Betz ’ Buildi oF, 
BOSTON: —* The International Trust Co.” Building. 


ZEPHYR MAGNESIA 


PLASTIC COVERING. 


Unequaled as 2 non-conductor of beat for use on all 
steam and fire heated surfaces. 


Guaranteed to cover 4 square feet, flat surface, linch 
thick, and weighs only «(6 pounds per bag. 


Magresia Asbestos Moulded Sectional Covering, 
Felted Asbestos Air Cell Sectional Covering, 
Wool Felt Sectional Coverings. 


Asbestos Cement. and a complete line of insulat- 
ing materials of all kinds. For prices address 


. THE CORK FLOOR AND TILE CO., 
l439 Congress Street, Boston, Mass. 


THE EDISON 


PHONOGRAPH 


The Acme of Realism. 


“LOOKING FOR THE BAND.” 
ijt , 


eke 


Perfect Reproductions of Sound 
are obtained by using EDISON RECORDS ana 


GENUINE EDISON PHONOGRAPHS 


Nine Styles. From $10.00 to $100.00. 
Catalogues everywhere. All dealers. 


NONE GENUINE THIS 
WITHOUT fomos Q Ede TRADE MARK 


NATIONAL PHONOGRAPH CO,, 135 Fifth Ave., New York 


Telephones, 


for Interior, Short Line, Intercommuni- 
cating and Hotel Work. Write us for 
prices, catalogue, etc., with testimonials 
and references. Estimates cheerfully 
he } furnished. Agents wanted. 


THE SIMPLEX INTERIOR 
TELEPHONE CO., 


f 431 Main St., Cincinnati, Ohio. 
ROTARY PUMPS AND ENGINES. 


Their Originand Development.—An important series of 
papers giving a historical resume of the rotary pump 
and engine from 1588 and illustrated with clear draw- 
ings showing the construction of various forms of 
pumps und engines. 38 illustrations. Contained in 
SUPPLEMENTS 1109, 1110, 1111. Price 10 cents 
each. Forsaleby Munn & Co.and all newsdealers. 


MORAN FLEXIBLE JOINT _ 


for Steam, Air or Liquids. 
Made in all sizes to stand any desired 
pressure. 
Moran Flexible Steam Joint Co., Inc'd, 
147 Third Street, LOUISVILLE, KY. 


THE “QUEEN”? DRAWING PENS. 


Kee === SG ULEN & CO 


All Queen Pens are sharpened by experts who have 
had many years’ experience in making and sL.arpening 
Drawing Pens, Only the finest English Steel is usedin 
the Queen Pens, and they are hand-made and carefully 
tempered by our improved process. QUEEN & CO., 
Inc., Mathematical, Engineering and Scientific Instru- 
iaent Makers, 1016 Chestnut {st., Philadel phia. 


GAS ENGINES. 
1-4 H. P. 


This is a perfect work- 
ing engine. It is com- 
plete in every detail and 
will develop full power. 
, Will run on gas or gaso- 
““line. We are also mak- 
ing a 1 H. P. engine. 
Can furnish finished en- 
vines or sets of castings. 
HE CARLISLE 
& FINCH CO.,, 
233 E. Clifton Ave., 
Cincinnati Ohio. 


ERFORATED METALS 


FORALL USES. MADEAS REQUIRED. 


225 N.UNION ST. 


HICAGO. 


THE AUTO-CARBURETTOR 


made upon 2 new principle furnishes a reli- 
able explosive mixture. Easy ignition and 
greatest expansion. No pump required. 
Uses any grade of gisoline with no waste. 
Fspecially adapted to automobile and cycle 
motors. Our cu to:1ers say it is the best 
Carburettor in the market. We make also 
the Register Valve jor controlling the 
flow of gasoline or other fluids. Write us 
for prices and booklet on Carburettors, 
THE AVERY & JENNESS CO. 
30 W. Washington St., Chicago, tn. 


ACETYLENE GAS AND CARBIDE OF 
Calcium.—All about the new illuminant, its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments perfoimed with it. A most valuable series 
of articles, giving in complete torm the particulars of 
this subject. Details of furnaces for making the carbide, 
gas generators, gasometers, burners, etc. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT,. Nos. 998, 
1004, 1007, 1012, 1014, 1015, 1016, 1022, 
1035, 1038S, 1057. 1064, 1071, 1072, 1082, 
1083, 1084..1085, 1086. 1104, 1124. LLs2, 
1149 and 11450. Price 10 cents each, by mail, from 
this office, and all newsdealers. 


HARTMAN STEEL ROD 


PICKET FENCE 
e SEXO 


{ 


AA EANSTAY 


fills completely all fence requisites as to beauty, utility 
and Surab ill ey. Specially designed for lawns, parks, 
cemeteries, school grounds, &c. Looks best and 8 best 
when built with our steel posts. Illustrated catalog free. 
HARTMAN M’F’G CO., BOX 48, ELLWOOD CITY, PA. 
Or 29 BROADWAY, NEW YORK OITY. 


50 YEARS’ 
EXPERIENCE 


TRADE Marks 
DESIGNS 
CopyYRIGHTS &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice. without charge. in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientitic journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & C0,2¢1 Broaaway. New York 


Branch Office. 625 F St.. Washington, D. C. 


HOME, HOSPITAL, CAMP, YACHT 


‘Perfection’ Air Mattresses 


(Trade-Mark) 


(Cover drawn back showing air sack and method of inflation.) 
Strictly Hygienic. Will notabsorb moisture. Insures 
pertect rest. Prevents bed sores. 

Can be deflated and carried in grip or packed away in 
smal] space when not in use. 

Send for Illustrated Catalogue and Booklet, ‘*‘ What 
People Say about‘ Perfection’ Air Goods.” 


MECHANICAL FABRIC CO., 
PROVIDENCE, R. I. 


Wanted in,all important places of the United 
States.— 

Agents fur 
the sale of 
our widely 
un- 


BRUNSVIGA 


also for our adding ntachinewwith typewriter. 
First Rate Improvements ! 
GRIMME, NATALIS & CO., - Braunschweig. Germany. 


THE ELECTRIC HEATER.—A VALU- 


able paper, with working drawings of various forms of 
the elestrical heaters, including electric soldering iron, 
electric pad for the sick, etc. 6 iNustrations. SCIEN- 
TIFIC AMERICAN SUPPLEMENT 1112. Price 10 cents. 
For sale by Munn & Co. and all newsdealers. 


The Pipe of the Century. 


wHe.. “ MALLINGKRODT "PATENT 


NICOTINE ABSORBENT AND VENTILATED SMOKING 
PIPE IS THE ONLY PIPE FIT FORA 
GENTLEMAN’S USE. 


You may appreciate the exquisite flavor and taste 
of a good sn Oxing tobacco, but you can never have that 
, enjoyment wtb a dirty, fevl-smelling pipe, thoroughly 
saturated wicz poisonous nicotine juices, so bitter and 
disgustiny to the taste. ‘This is efiectually remedied in 
the * Mallinckrodt” where the juices are completely ab- 
sorbed before reacbing the month, and assuring a cool, 
| clean and healthy smoke. Money refunded if not satis- 

factory. Pipes from 3iito 5 cents each, according to 
j Size and finish. Over 1(@,000 sold in 1899 alone. 
Send fcr illustrated circular ‘‘S. A.” with prices. 


THE HARVEY & WATTS CO., 
387 Broadway, N. Y. Station E, Philadelphia. 


ris. sol 9-30 


50 inches luaz, 30 inches wide, 
quarter sawed oak front. oak 
throughout,letter files, blank 
drawers, document filef¥ 
pigeon hole boxcs, exten- YJ 


sion slides, letter holders 
and drops. Large, com- 
plete, attractive and con- 
venient. 
Desks $10 and up. 
Can furnish your 
Oce or Home through- 
out at Factory Prices. 
Prices so low agents 
can sell at good profits. pe 
Catalog No. 153, Office 
Furniture. 
Catalog No. 154, House 
Furniture. 
E. H. Stafford & Bro.. Steinway Hall.Chicago 


METHODS AND INSTRUMENTS USED 


in Astronomy.—An illustrated descripticn of the tele- 
scopes in tbe Lick and Paris Observatories. 6 illustra 


tions. SCIENTIFIC AMERICAN SUPPLEMENT 1120. 
Price 10cents. For sale by Munn & Co. and all news- 
dealers. Send for catalogue. 


ARTESIAN 


Wells, Oil and Gas Wells drilled 
by contract to any depth from50 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illus- 
trated catalogue. Address 

PIERCE WELL ENGINEERING AND SUPPLY CO, 

136 LIBERTY STREET, NEW YORE, U.S. A. 


RUBBER STAMP MAKING.— THIS 


article describes a simple method of making rubber 
stamps with inexpensive apparatus. <A thorvughly 
practical article written by an amateur who has had ex- 
verience in rubber stamp making. One ijlustration. 
Contained in SUPPLEMENT 1110. Price 10 cents. For 
sale by Munn & Co, and all newsdealers. 


{DURABLE DESKS 


= Don’t buy until you get our catalogue— 
100 pages of money saving values. 


AMERICAN STORE STOOL CO., 33 Howard St., New York 


Che Scientific American 
PUBLICATIONS FOR 1901. 


The prices of the different publications in the United 
States, Canada, and Mexico are as follows: 


RATES BY MAIL. 

Scientific American (weekly), one year, - - $3.00 
Scientific American Supplement (weekly), one year, 5.00 
Export Edition of the Scientific American (montb- 

y' in Spanish and English, - = - - - 
Building Edition of the Scientific American 

(monthly), - - - - - - - - - 

COMBINED RATES 


inthe United States, Canada, and Mexico. 


Scientific American and Supplement, - - - 7.00 

Scientific American and Building Edition, - _- 5.00 

Scientific American, Scientitic American Supple- 
ment, and Building Edition, - - - - -9.0 


TERMS TO FOREIGN COUNTRIES. 


The vearly subscription prices of Scientific American 
publications to foreign countries are as follows: 


U.S. — English 

Money. Morey. 

£38. d. 

Scientific American (weekly), - - - $4.00 016 5 

Scientific American Supplement (weekly) 6.00 1 4 8 
Building Edition of the Scientific Amer- 

ican (monthly) - + - - - 800 012 4 
Export Edition of the Scientific amer- 

ican (monthly) in Spanish and English 3.00 012 4 


ComBINED RATES TO FOREIGN COUNTRIES 


Scientific American and Supplement, - 8.50 11411 
Scientific American and Building Edi- 

tion. - - 2 - - - = - 650 169 
Scientific American, Scientific American 

Supplement, and Building Edition, - 11.00 2 5 2 


(GF Proportionate Rates for Six Months. 


The above rates include postage, which we pay. Re- 
mit by postal ur express money order, or draft to order of 


MUNN & CO., 361 Broadway, New York. 


ARCHITECTURAL 
VOLUMES & 2 


Bound volumes of the Building 


ICAN for 1900 are now ready for delivery. 


perspectives and floor plans of 
architecture and cost; 
furnished and decorated 


Edition of the ScIENTIFIC AMER- 
Beautifully printed 
many houses of a wide range of 


also a large number of cuts of handsomely 
interiors, 
umes of great value to those interested in the subject. 


combine to make these vol- 
The 


semi-annual volumes are $2.00 each: yearly volumes, $3.50 each. 


MUNN & CO., Publishers, Scientific American Office, 361 B'way, New York. 
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Valu 


EXPERIMENTAL SCIENCE. 


By GEORGE M. HOPKINS. 


THIS is a book full of 
interest and value for 
Teachers, Students, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. 1 his splendid 
work gives young and 
old something worthy 
of thought. It has in- 
ftuenced thousands of 
men in the choice of a 
career. It will give any- 
one, young or old, in- 
formation that will en- 
able him to compre- 
hend the great im- 
provements of the day. / _ 
lt furnishes sugges- 
tions for hours of in- & 
structive recreation. 

2th edition. Revised and enlarged. 914 pages. 
illus Elegant) 
paid, $4.00; 


820 
bound in cloth. Price, by mail, post- 
alf Morocco, $5.00. 


THE SCIENTIFIC AMERICAN 
Cyclopedia of Receipts, 


Notes and Queries. 
Edited by ALBERT A. HOPKINS. 
12,500 Receipts. 725 Pages. 


This splendid 
work contains a 
careful compila- 
tion ot the most 
useful Receipts 
und Replies given 
in the Notes and 
Queries of corre- 
spondents as pub- 
lished in the Sci- 
ENTIFIC AMERI- 
CAN during. the 
past fifty years; 
together with 
many valuable 
and important ad- 
Gitions. Over 
12,000 selected 
Receipts are here 
collected; nearly 
every branch of 
the useful.arts be- 
ing represented, 
It is by far the 
most comprehen- 
sive volume of the 
kind ever placed 
before the public. 


$6.50 in half mo- 


es as! iu 
Price $5 in cloth; $6 in sheep; 
rocco; postpaid. 


AN AMERICAN BOOK ON 


Horseless Vehicles, Automobiles 
and Motor Cycles. 


Operated by Steam, Hydro-Carbon, Electric and 
Pneumatic Motors. 


By GARDNER D. HISCOX, M. E. 


Author of “Gus, Gasolene and Oil Vapor Engines,” 
nical Movementa, Devices 
and Appliances.” 


Price $3.00 PosTPAID. ~ 


This work is written ona broad basis, and comprises 
in its scope a full illustrated description witn details of 
the progress and manufacturing advance of one of the 
most important innovations of the times, contributing 
to the pleasure and business convenience of mank.nd. 

The wake-up and management of Automubile \ ehicles 
of all kinds is liberally treated, and ina way that will be 
appreciated by thuse who are reaching out for a better 
knowledge of the new era in locomotion. 

The book is up to date and very fully illustrated witb 
various types of Horseless ‘arriages, Automobiles anc 
Motor Cycles, with details of the same. 


Large Svo. About 400 pages. 
Illustrated. 


Very Fully 


A Complete Electrical Library. 
By PrRor. T. O’°CONOR SLOANE. 


An imexpensive library 
of the best books on , 
Electricity. Put up in a 
neat folding box, a3 
shown in cut. For the 
student. the amateur, the 
workshop, the electrical 
engineer, schools and 
colieges. Comprising five 
books, as follows: 
Arithmetic of Electricit 

138 pages, - $1. 
Electric ‘Toy Making, 140 

pages, . . $1.00 
How to Become a Suc- 

cessful Electrician, 189 

pages, ..... $1.00 
Standard Electrical Dic- 

tionary, 682 pages, $3.C0 Five eclatnien 1.io0 venee 

aga : 58 js ) " 
Pyne Simplified ip and over 450 illustrations. 
A valuable and indispensable addition to every library. 

eat Special Offer.—We will send prepaid 

Gn oveme ‘volnmes, handsomely bound in blue cloth, 
with silver lettering, and inclosed in a neat folding box 
as shown in the illnstrartion, at the Special Reduce 

Price of $5.00 for the complete set. The regular 


price of the five volumes is $7.00. 


MAGIC 


Stage Illusions and Scientific Diver- 
sions, including Trick Photography. 


This work appeals to 
old and young alike. and 
it is one of the most at- 
tractive boliday books of 
the year. The illusions 
are illustrated by the 
highest -lass of engrav- 
ings, and the exposés of 
the tricks are, in many 
cases, furnished by the 
prestidigitateurs them- 
selves. Conjuring, large 
stage illusions, fire-cat- 
ing, s wor d-swallowing 
ventriloquism, menta 
magic, ancient magic, 
automata, curious tcys, 
stage effects, photograph- 
ic tricks,and the projec- 
tion of moving photo- 
graphs are all well de- 
scribed and illustrated. 
making a handsome voi- 
ume. It istastefully 
printed and bound. <Ac- 
nowledged by the pro- 
9 = fession to be the Stand- 

ard Work on Mg ic. 

By A. A. HOPKINS, 5t® pages. 420iilus. Price $2.50. 


Ge Full descriptive circulars of above books will be mailed 
free upon application. 


MUNN & CO., Publishers, 
361 BROADWAY NEW YORK. 


able = Books ! | 


In the Pay 
Envelope 


That’s where our education 
affects you. 


: We teach mechanics the theory 
of cheir work; help misplaced peo- 
pie to change their work; enable 
young peo le to support themselves 

while learning a projsession. 

250,000 students and graduates in Mechanical, 

Electrical, Steam and Civil Engineering, Architecture, 
Telegraphy, Stenography, Book-keeping, ete. Write for 

circular and mention subject in which interested. 


INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Established 1891. Capital $1,500,000. 
Box 942 Scranton, Pa. 


ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 


Write for our Free Illustrated Book. 
*CAN I BECOME AN ELEC- 
TRICAL ENGINEER ?”’ 


We teach Electrical Engineering, Electric Lighting, 
Electric Railways, Mechanical Engineering, Steam Engi- 
neering, Mechanical Drawi your home by mal. 
Institute indorsed by ‘Thos. A. Edison and others. 
ELECTRICAL ENGINEER INSTITUTE, 
Dept. A, 240-242 VV. 28d St.. New York. 


rf, 


PEREE 


a> SCHOLARSHIP, 
eS 


The Trustees of the American School of Correspond- 
ence will award a limited number of Free Scholar- 
ships in Mechanical, Electrical, Marine, Stationary) 
and Locomotive Engineering, including a. complete’ 
course in Mechanical Drawing. Application blank! 


on request xs gs Ss 
American School oPCorrespondence, Boston, Mass. 


(Casrured 17 ee Commanwcath of Mauch) Mention this paper. 


HOW TO MAKE AN ELECTRICAL 


Furnace for Amateur's Use.—The utilization of 110 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. ‘his valuable article is accompanied by de- 
tailed working drawings cn a large scale, and the fur- 
nace can bem ‘de by any amateur who is versed in the 
use of tools. This article is contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1182. Price 10 cents. 
For sale by Muxn & Co., 21 Broadway, New York City, 
or by any bookseller or newsdealer 


LEARN 


20 MINUTES a day in the study of 
advertising will fit you for $25 to $50 
per week position. Employed grada- 
ates prove it. We teach every prac- 
tical feature by mail. Write for 


TO WRITE 
ADVERTISEMENTS Faiititt op eheraA tae 


ACENTS $200 to $500 


MAKE FROM 
a month handling the COMING LIGHT. 
Brighter than electricity, cheaper than 
kerosene. Thousands of testimonials from 
people using them over a year, Latest. im- 
provements. Endursed by Ins Co.’s. Larg- 
est tactory inU.S. 41 styles. Lowest prices. 
Retail $4 up. Sample lamp half price. We 
want one agent, merchant or individual in 
every town. I!llustrated_-atalogue free 
STANDARD GAS LAMP CO., 
118-120 Michigan Street, Chicago. 


lf Your Eye Could See 


the filth that passes through or- 
dinary water Iaucets you would 
be alarmed and disgusted. “I"hese 
germs are the cause of most dis- 
euses. Pure water would prevent 
them and perfectly pure water 
can be produced only by using 
the widely celebrated 


Berkefeld Filter, 


which is constructed on the most scien- 
tific and bygienic piinciple. Easy to 
clean and care for. Rapid filtration. 
One gallon of pure water in 4 minutes. 


Berkefeld Filter Co., 2 Cedar St., New York. 
BICYCLE TIRE REPAIRING.— THE 


Mending of Singie ‘Tube Tires.—A practical article illus- 
trating the method of inserting patcnes and plugs with 
pliers and pluggers, together with rubber band plugging 
and the use of puncture banus. 9illustrations, Con- 
tained in SUPPLEMENT 1102. Price 0 cents. For 
sale by Munn & Co. and all newsdealers. 


cK 
Electro-Plating 
Apparatus and Material. 
THE 
Hanson & VanWinkle 
Co., 
Newark. N. J. 
186 Liberty St., N. Y. 


30 & 32S. Canal St 
Chicago. 


f 
{I 


Send your business card 
for 160 p. 1900 catalogue. 


7 Do You Raise Chicks’) | 


ff) How much money you makede- 

‘} pendsonhow you doit. Ourld4p 

book te!ls ail. about Succeastul 

incubation and brooding. Sent for 6- 
in stamps. Printedin 5 languages. 

4 DesMoines Incubator Co. 

Box %5_ DesMoines, Iowa. 


BALL BEARING AXLES AND RUB- 
ber Tires.—A paper read before the Carriage Buildevs’ 
National Convention, Philadelpbia, October, 1804, show- 
ing the advantage to be derived from the use of ball 
bearings anu pneumatic tires in road vebicles. Con- 
tained in SC!ENTIFIC AMERICAN SUPPLEMENT, No. 
992, Price 10cents. To be had at this office and from 


all newsdealers. 
ANYBODY CAN 


make a success of the poultry 
business if they POULTRY BOOK 
TURY PO 
20TH CEN Ty RYE to start LAR. OOK 
will keep you right Tells all pbout poultry 
raising and the best—Reliable Incubators. Used all over 
U. S. and 61 foreign countries. Book mailed for 10c. 
Reliable Incubator and Brooder Co., Box B 406> Quincy, Ills. 


OLINE ENGINES 


MPLEST BOAT ENGINES MADE 


BIN«~-OPEN BOATS 


GEO.H.GERE VACUA NCH Wks, 
GRANO RAPIDS.MICHIGAN. 


CROSBY’S 
Factory to Family by mail post-paid, 
Our great $3.00 black gauntlet fur gloves; ladies’ Mocha 
kid gloves in any color $1.25; men’s Mochaand Rein- 
deer gloves unlined and silk lined $1. 8 to $2.0; many 
other kinds of gloves and mittens 60 cents and upward 
all in illustrated booklet ‘‘Glove Pointers.” Natural 
Black Galloway, Calfskin, and other fur coats; 
Galloway whole hide robes, Taxidermy and Head Mount- 
ingin booklet ‘‘Moth-Proof.”| Do you want hides or skins 
tanned for rugs or robes? get our ‘‘Custom Tan Folder.” 
Wealso buy raw furs. ? 
THE CROSBY FRISIAN FUR COMPANY, 
116 Mill Street, Rochester. N. Y. 


—_— 


1,000 A YEAR FOR LIFE. 


SIX PER CENT. GUARANTEED. 


A thorough investigation will convince you that $12.50 
pr month invested for six years in the M-ntezuma 
Plantation will give you an annual income of $1,0U0 for 
life. It will convince you that the enterprise is nota 
speculation, but a solid, conservative investment. The 
plantation. 6,U0U acres, is beinz planted to rubber and 
sugar. ‘he Vompany’s Financia] Strength—‘lhe Mexi- 
can Cottee and Kubber Growers’ Association manages 
the piantanion for 25 years. ‘Ihe mercantile agencies 
say that it has a capita] of $5,060,000, assets $4,000,000, and 
owns steamboats. Kach Member Only One Vote -Im- 
Possible to Freeze Out—Tre plan is the perfection of 
co-operation. Chicago Title and Trust Co., Trustees— 
This well-known institution holds the title to the land 


and acts as a depository for the purchasers’ money. 
Pointers on Profits—Sir Thomas Lipton says: “ For sure, 
large and permanent returns, noi hing equals a well- 
managed tropical plantation.’”’ Russell Sage says a rub- 
ber plantation is better than a bank. Write for litera- 
ture, mentioning this paper. MONVEZUMA PLANTA- 
TION, 1107 Ashland Block, Chicago. 


PALMER Stationary 
and Marine Gasoline En- 
vines and Launches, Motor 
Wacon Engines, Pumping 
Engines. 

GQ Send for Catalog, 

MIANUS, CONN. 


ACETYLENE APPARATUS 


Acetylene number of the SCIENTIFIC AMERICA’ SuP- 
PLEMENT, describing, with full illustrations, the most 
recent, simple or home-made and commercial apparatus 
for generating acetylene on the large and small scale. 
The gas as made for and used by the microscopist and 
student; its use in the magic lantern. ‘lhe new French 
table lamp making its own acetylene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT. No. 1057. 
Price 10 cents prepaid ty mail. Kor other numerous 
valuable articles o1 this subject we refer you to pace 21 
of our Supplement Catalogue, sent free to any address. 

MuNN & Co., 361 Broadway New York. 


Brass Band 


Inatrumenta, Drums. Uniform 
& Supp lea, Write for catalog, 
illustrations, FREE; it gives in- 
formation for musicians ~nd new 


bands. LYON & HEALY, 
88 Adams 8t, OHIOCAGY. 
DEALER & 


EVERY BICYCLE RIDER, Rivaitute 


should write us for full information concerning our 
SPECIALTY. Indispensable wherever introduced. 
Increases business and progts. Certain demand. 

THE AVERY & JENNESS CO., 
30 W. Washington St., Chicago, Ill. 


HOW TO MAKE A DYNAMO *it2. ,f2) 


workin 
drawings. Price 10 cents. Castings for the same, £3.75, 
with directions for building. ‘‘ How to Make a Storage 
Battery.’? Price 10 cents. 

BUBIER PUBLISHING CO., Lynn, Mass. 


MODEL, experimental, fine tool, or ary class of work 
wanted by fully equipped factory, centrally located in 
New York City, expert mechanics, estimates given, cor- 


respondence solicited. MODELS, Box 773, New York. 
Send us your address 

< and we will showyou 

r how to make $3 aday 

absolutely sure; we 


= furnish the work and teach you free, you work in 
the locality where you live, Send us your address and we will 
explain the business fully, remember we guarantee a clear profit 
of $3 for every day's work, absolutelysure. Write at once, 
ROYAL MANUFACTURING CO., Box 354, Detroit, Mich. 


DRY BATTERIES.—A PAPER BY L. K. 


Bohn, treating of open circuit batteries, historical dry 
batteries, modern dry batteries, Hellesen's battery, 
Bryan’s battery, Koller’s battery, and tne efficiency 0 
dry cells. With three illustrations. Contained in Sci- 
ENTIFIC AMERICAN SUPPLEMENT, No. 1001. Price 
10 conte To be had at this office and from al] news- 
lealers. 


W ANTED.—DRAFTSMEN. AN EXAMINATION 

of applicants will be held at the Navy Yard, Bos- 
ton, Mass., January 29, 1901, for three architectural 
diaftsmen at $5.04 per diem, one structural steel work 
draftsman at $5.4 per diem, Buston Yard; one 2d-class 
marine engine and boiler draftsman at $4.00 per diem, 
Weymouth, Mass.; one 2d-class marine engineand boiler 
draftsman at $4.W0 per diem, South Boston, Mass. The 
examination will be open to all comers who can ‘ive 
evidence of experience in the kind of work ror which 
they seek employment, and who are citizens of the 
United States. Applications will be addressed to the 
Commandant, Navy Yard, Boston, Mass., and must 

MO 

ship, and by certificates, preferably from previous em- 
Piovers, us to character, habits of industry and sobriety 


be delivered to him on or before nday, January 28. 
skill and experience in work of the kind required. 

An examination of applicants will be held at the 
spector of buildings at $5.04 per diem. The examina- 
experience in the kind of work for which they seek em- 
Applications will be addressed to the Commandant, 
on or before Wednesday, January 30. No application 
applicant will state in his application bis name, age, 
employment or work done. Applications will be ac- 
| 


No application received after that date will be con- 
8 dered. Each applicant will state in his application 
his name, age, residence, citizenship, present occu- 
pation, and previous employment or work done. ‘the 
applications wiil be accompanied by evidence of citizen- 

OHN D. LONG, Secretary of the Navy. 
WANTED.—SUB-INS PECTOR OF BUILDINGS. 
Navy Yard, Norfolk, Va., January 31, 1931, for snb-in- 
tion will be open to all comers who can give evidence of 
Ployment, and who are citizens of the United States. 
avy Yard, Norfolk, Va.. and must be delivered to him 
received after that date will be considered. Each 
residence, citizenship, present occupation and previous 
ecmpanied by evidence of citizenship and by certificates, 
referably from previous employers, as to character, 
abits of industry and sobriety and skill and experience 
in work of the kind required. 
JOHN D. LONG, Secretary of the Navy. 


CATALOGUES FREE 
UNION MODEL WORKS 
193 CLARK CHICAGO. 


ODEL 
M & GEARS 
MACHINES, Corliss Engings, Brewers’ 


ICE and Bottlers’ Machinery. THE VILTER 
Ji tG. CO., 899 Clinton Street, Milwaukee, Wis. 


SHOPPING by a responsible and 


NEW Y RK experienced lady. Send for circular. 


MRS. LORD, 53 West 24th Street, New York City. 


% H.P. GAS ENGINE CASTINGS 


Materials and Blue Prints. Write for Catalogue 9. 
PARSELL & WEED, 129-131 W. 31st Street, New York. 


MODELS & EXPERIMENTAL WORK. 


nventions developed. Special Machinery, 
E. V. BAILLARD, Fox Bldg.. Franklin Square, New York. 


3 2 6 SEND FOR FREE CATALOGUE. 


Prairle State Incubator Co., 
Homer Oity, Pa. 


Magneto for Gas or Gasoline Engine Igniters 

No batteries used. Self-lubricating bearings. Dust - 
and moisture proof. Brushes self-adjusting. Mate- _ 
rial and workmanship the BEsT. (@” GUARANTEED. § 
FOR ONE YEAR. Send for circular and price list. ‘ 


TYPE WHEELS. MODELS 8 EXPERIMENTAL WORK.SMALL MACHINERY, 
NOVELTIES B ETC, NEW 70 STENCIL WORKS 100 NASSAU S&T N.Y. 


D'AMOUR & LITTLEDALE MACHINE CO. 


MO 
130 WORTH 57., NEW YORK. 
PATTERN AND MODEL MAKERS. 


FO R SA LE —Machi neShop, brassand iron foundry 
« not large, but wellequipped. Present 

owners not active nor conversant with the business. A 

thoroughly capable man who would know what and how 

to manufacture, with some capital,can buy this plant 

on Xo easy terms. Address 

WATERTOWN MFG. CO., Watertown, Wis. 


cepAaAr 


y 

HAIR AND WATER TIGHTS LOS. 
Hh ANY DIAMETER, ANY DEPTH. 
PWILLIAMS MFGCO. KALAMAZOO Mit 


MOVING PICTURE MACHINES AND FILMS. 
LANTERNS WANTED ORteH ane 


HARBACH & CO,809F ilbertSt,Phila 
SHOE BLACKING.—FORMULAS FOR 


iquid and solid blacking are given in SUPPLEMENT 
Nos. 1213 and 1239. Price 10 cents each. For sale 
by Munn & Co. and all newsdealers. 


: D. L.HOLDEN 
14 South BroapSt. PHILADELPHIA Pa. 


R¥GEairo ICE MACHINES 


SEE FIRST PAGE SCIENTIFIC AMERICAN SEPT. 2.1399. 


The Progress of Invention in the 19th Gentury 


By EDWARD 


Large Octavo, 480 pages, 300 illustrations. 


W. BYRN, A.M. 


Price $3.00. Half red morocco, gilt top, $4.00. 


By mail, postpaid, to any country in the world. 


THE new 


met with the 


“THE BROOK 
well i 


NINETEEN A 
CENTURY 


ize the period. 
tically every great event during the century. 
spectus will be sent to any address on application. 

The following are brief extracts from the many reviews, and 
give some idea of how the book has been received : 


volume, which worthily celebrates the close of the 


century, as far as the arts and sciences are concerned, has been 


warmest praise by both reviewers and readers. The 


book is scholarly and interesting, and records and describes all the 
more important devclopments of the useful arts which character- 


In a chronological table mention is made of prac- 
An illustrated pro- 


“THE ENGINEER ” of London. says, “In this vclume, whick is nicely 
printed and well gotten up, the author has attempted a heavy 
task and O 
hardly an invention or an improvement made during the cen- 
tury of which notice of some sort is not made. 


has carried it ul in a praiseworthy fashion. There is 


LYN EAGLe” savs, “ Every student who desires to be 
nformed on the subject of invention or to be familiar with 


the genius that has made the nineteenth the crown of the cen- 
turies, will be sure to want access to this volume. 
Byrn deals with bis subject in a masterly manner. 


“THE RAILWAY AND ENGINEERING REVIEW ” says, “ The bookis well 
written and interesting, and presents in a creditable form the 
great scientific and engineering achievements of the century. 


* * 4 


Mr. 


7HE NEW Book  RXLEXRA “AMERICAN MACHINIST” says. “It gives rational descriptions of the 


MUNN & Cog PUEXERERSE 
SEs Grapaynr 


principles of the inventions included. Many, we fancy. who 
have been unable to keep up with the bewildering progress 
of science in recent years as published by the periodica: press 


will find here just the concise resumé of many recent discoveries that they need.” 


“THE RAILWAY AGE” says, 


“This review of inventions which bave had their mception and development 


within the nineteenth century is very timely and appears to be a complete review of the subjects 


intended to be covered.” 


Every reader of the SCIENTIFIC AMERICAN should possess a copy of this unique and timely publication. 


© 1901 SCIENTIFIC AMERICAN, INC. 


MUNN & CO., Publishers, Scientific American Office, 361 Bway, New York. 
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These Cigars are manufactured under 
the most favorable climatic conditions and 
‘from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars. 


CORTEZ CIGAR CO., KEY WEST. 


Beginning the Century 


most advanced and 
complete A utomo- 
bile. N«thing so 
good and complete 
as the 


WINTON 
MOTOR 


CARRIAGE 


Substantially built 
best looking, easi- 
est to control, has 
Many distinctive 
advantages, and 
holds the undisputed lead. Combines speed, safety, lux- 
ury and economy. All parts interchangeable. 1t is the 
gasoline (hydro-carbon) system. 1901 Catalogue just out, 
THE WINTON MOTOR CARRIAGE CO, 
486 Belden Street, Cleveland, Ohio, U. 8. A. 


EASTERN DEPOT, 150-152 East 58th Street, New York. 


No Noise, No Odor, 
«~_No Vibration._-» 


You cannot make an 


Start right by giving service to the 


logue describing [ 
our gasoline sys- . KZ 
tem, and one, 
two and three 
seated carriages. ees 


THE HAYNES-APPERSON CO., KOKOMO, INDIANA, 


CHARTER ENGINE 
USED eseosss 


BY Any One 
FoR ANY: PURPOSE 
Fu sL—Gasoline, Gas, Distillate 
Stationaries. Portables, Engines and 
Pumps, Holsters 
(t State Your Power Needs . 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


Bristol’s Patent Steel Belt Lacing. 


The simplest, cheapest 

and most perfect Relt 

Rastening or all kinds 
of belting. Same- 
ples sent free. 


The Bristol Co, 


FmisHeovows = Waterbury Conn, 


WATERPROOF GLUE 


A NEW GLUE which is strictly WATER- 
PROOF. Information and prices supplied by the 


CASEIN COMPANY OF AMERICA, 


74 JOHN ST., NEW YORK, N. Y. 


Carbide Feed 
OLT ACETYLENE 
<7 GENERATORS 


are endorsed bythe U.S. 
Government, by the 
State of Pennsylvania, 
and by all other disin- 
terested authorities. 

They embody the 
latest and most approved 
principles of construc- 
tion, and are guaranteed 
by the largest concern 
engaged in the business 
to be of perfect work- 
manship. 

Made from the best 
material by expert me- 
chanics. 


EASY OF OPERATION. 


J. B. COLT CO., Dept.s. 
408 East 32d Street, New York. 
146 Franklin Street, Boston. 
189 La Salle Street, Chicago. 
421 Chestnut Street, Philadelphia. 


READY TO APPLY 


ECONOMICAL AND SAFE. 


ee ei 


WALTHAM WATCHES 


Before 1854 there were no 
Waltham Watches nor any 
American Watches. To-day the 
tradition that one must go abroad for 


a good watch has been exploded 
by the American Waltham Watch 
Company. 


“* The Perfected American Watch’’, an illustrated book 
of interesting information about watches, will be sent 
free upon request. 

American Waltham Watch Company, 
Waltham, Mass. 


AS BERS 
FIRE- FELT COVERINGS 


FIT STANDARD PIPE RGU eae alias 
H.W. JONNSR TOM eres 


NEW YORK: CHICAGO * PHI Vy Sa Ty -Tek-are] 
. LEskS OF 


ASBESTOS MATERIALS. BECP ONDER SDE 
mm ROOFING MATERIALS. [38st To Val Pda ee 


ARTISTIC SPECIALTIES 


forthe Season are shown 


In Our Blue Book for Ladies’ 
In Our Red Book for Men’s & 


Watches. 


Either or both sent on application. 
37 Maiden Lane, 149 State Street, 
New York, N. ¥Y. Chicago, Il. 
Spreckels Building, San Francisco, Cal. 


JESSOP'S STEEL SS 
FOR TOOLS, SAWS ETC. 
WM JESSOP & SONS'L2 91 JOHN ST. NEW YORK 


Best Railroad 
on or Stock Scales made, 


Track and W: a 

Also 1000 useful articies, including Sates 

Sewing Machines, Bicycles, Touls.etc. Sava 
Money. Lists Free. CHICAGO SCALE Co., Chicago. III. 


All varietiesat lowest prices. 


————= —- = 


1OLA PORTLAND CEMENT COMPANY. 
BRADLEY PULVERIZER CO., Boston, Mass. 


Mills in our plant. The writer has had a ips experience with most kinds of grinding machinery, 
ing Portland cement clinker the Griffin Mil 
per hour. 


Yours truly, IOLA PORTLAND CEMENT CO 


(Sgd.) Per Joun 


catalogue of this remarkable mill. It will surely interest you and may save you money. 


= ——— = 


(VIEW OF TRAIN BEARING FOURTEEN GRIFFIN MILLS TO IOLA CEMENT CO.) 


‘“Mliost SATISFACTORY AND ECONOMICAL.” 


Gentlemen : — Your inquiry as to the satisfaction the Griffin Mills are giving us duly received. We have forty-two 30 in. Griffin 


| is the most satisfactory and economical grinding machine on the market. 
Each of the above mills has at times run overten barrels perhour, and on long runs has averaged nine and a half barrels each 


We invite everyone interested in reducing refractory substances to an even degree of fineness to write for descriptive 


THE BRADLEY PULVERIZER CO., BOSTON. 


Detroit, Micu., Oct. 16, rg00, 


and is prepared to say that for grind- 


r, Howumss, Managing Director, 


American Art 


FOR AMERICAN HOMES. any of our American Artists 
are to-day the equal of those of any country in the world. Per- 
haps you do not know this and are not aware of the proud position 
occupied in art by the youngest country in the world, ranking 
second only to France at the last Paris Exposition. 


Know the Art of Your Own Country ! 


In order that you may do so, we have made a.-collection of the 
Masterpieces of twenty-five of America’s greatest artists. These 
subjects are all copyrighted, and we own and control the copy- 
right, so they can never become common, as they can be purchased 
of no one but ourselves. We employed most skillful engravers 
and craftsmen to reproduce these paintings by the pROtOnTAvury process. Their delicate 
and painstaking work has preserved all the elements of tone and texture. The photogravure 
is the nearest approach to the painting, and this collection represents an expenditure of 
many thousands of dollars. 


Each subject. is accompanied by a fine portrait and biographical sketch of the artist. 


TWO WATER-COLOR PAINTINGS—Each collection contains two genuine water-color copies 
of the original oil paintings. These have been done by thoroughly competent artists, each 
One inspected and signed by the artist who painted the original. These two paintings alone 
are worth more than the cost of the entire set. 


DELIVERED FREE ON APPROVAL. 


Simply send us your name and address (a Data card will do) and we will forward at once 
circulars and full information concerning this magnificent collection; then, if you wish to 
examine the reproductions, we shall be pleased to send the complete portfolio absolutely 
without expense to you. If you do not like them return them to us, and will pay express 
charges both ways. If you decide to add them to your home, you can pay for them in cash 
or on easy monthly payments. 


OUR SPECIAL PROPOSITION. 


In order to introduce and advertise the collection, and at the same time place it within the 
reach of a few of the readers of THE SCIENTIFIC AMERICAN, we are organizing American Art 
Club ‘‘A,’’ and will send by express, prepaid, to the first One Hundred Subscribers one hun- 
dred complete sets of MASTERPIEG ‘SS OF AMERICAN ART for examination at just one-half 
the regular price. Be sure and mention Club “A.” 


American Art Publishing Co., 36 East 2ist Street, New York. 


© 1901 SCIENTIFIC AMERICAN, INC. 


DRIVING A_ PLEASURE 

when holding your horse with an IMPERIAL BIT, 
giving 100 per cent more leverage than any other. 
Any Tady can control the most vicious horse. Posi- 
tive cure for donguestolling: Will prevent side pull- 
ing and driving on one line. Sent to any address,, 
postpaid, “pee receipt of price. In XC plate or 
imitation rubber, $1. In fine nickel plate, $2. 


me 
la. 


Imperial Bit and Snap Co., 14th Street, Racine, Wis, 
260 that tellsall about Magic Lan- 
terns and Stereopticons—how to 
PAGE operate them—how much they cost FREE 
—how men with small capital can 
BOOK make money with them. Sent free. 


WeALLISTER EHfg. Optician, 49 Nassau st,, N. Y. 


ACETY LEN E 


DO YOU KNOW that the most light, east trouble, 
reatest comfort can be secured by using good burners. 
the best burner is D. M. STEWARD’S WONDER. 

Write, inclosing 25 cents, for sample. 

STATE LINE TALC CO., Chattanooga, Tenn., U. 8. A. 


ON GUNS TOOLS &CYCLES 
UST MANNOCITIN “ENTE 


a 
C.H.BESLY&CO.CHICAGOILLUSA 


ELECTRIC AUTOMOBILE. — DIREC- 


tions, with many illustrations, for making a com plete 
Machine from two bicycles are given in SUPPLEMENT 
No. 1195. Tbe motor and battery are also treated of 
in detail. Price 10 cents. For sale by Munn & Co. and 
all newsdealers. 


View of Pipe Open and Closed. The Open Pipe 


TWO HALVES MAKE 
A WHOLE 


== 5O0c. 


Ee 
The only clean pipe on earth. Always sweet, pure spd clean, free 
from poisonous nicotine. A pipe that opens in the center, 80th at every 
part can be thoroughly cleaned. The bowl is made in two sections, 
which are united together with an interior screw lock. When the pipe 
is closed it is absolutely airtight, and looks like the ordinary.briar, but 
by twisting the bowl the interior is exposed exactly as shown in the cut. 
e only pipe in the world that never amella, never bites, 
never tastes bad. Made of the finest genuine briar, with curved 
or straight stem, beautifully finished, 
Send us fifty cents in 2c, stamps or money order, for a sample, 
. ienot just maat you want and nore than eat tet acta » your money back 
without a wor ts wanted at once. UF LO BRIAR 
| PIPE ©@., 


If it 


Agen 
448 Washington Street, Buffalo, N, Y. 


